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For enclosed radiators — Syliphon valves in angle and globe types 
are designated by Nos. 895 and 896. This valve is similar to the No. 885 
in operating principle except that it employs two bulbs which are con- 
nected by flexible tubing with the trottling steam valve. 








FIRST WITH BELLOWS 





@ Every building operator knows that 
during 95 per cent of the winter season 
more steam is generated than health and 
comfort demand. When cold days turn 
warm, tenants manually adjust radiator 
valves and often throw open windows in 
a vain attempt to restore proper temper- 
atures. Dissatisfaction, ill health, and a 
tremendous waste of fuel dollars result. 


To overcome these shortcomings of 
ordinary radiator valves Fulton Sylphon 
control engineers have developed the two 
automatic valves shown here for exposed 
and enclosed radiators. 


uniform temperature comfort in a/ 
of a building. Small, trim, nea 


The advantage of Fulton Sylph 
matic radiator valves is that they n 


require no complicated piping, 


or auxiliary equipment. Adaptab|: 
buildings as well as new. Self-contair 
self-operated, self-reliant, fully m« 
ing. Fuel savings soon pay for th: 


installation. 


complete information, write to 


' 


For exposed radiators — Fulton Sylphon produces Automotix 
radiator valves in two models, the No. 885 in the angle pattern 
and the No. 886 in the globe pottern. The thermostatic member 
is a Sylphon Seamless Metal Bellows assembly. 


For installation pictures and data g 


bulletin VH-80. 
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ROBERTSHAW-FULTON CONTROLS CO... KNOXVILLE 4, 


Canadian Representatives, Darling Brothers, Montreal 


Heating, Piping & Air Conditioning, Novem! 





TEN 


[, ne, we ee, ee Ye, 


FULTON § 


N 






















































HE EDITOR 





JOHN HOWATT 
DIES 
John Howatt—for the last 35 


years chief engineer of the Chicago 
board of education—died Saturday, 
October 22, and services were held 
October 26 at Lake City, Minn., 
where he spent his boyhood. 

In addition to his duties as chief 
engineer, Mr. Howatt served also in 
recent years as business manager of 
the board of education. 

“The Chief” will be missed by 
many people in many ways. HPAC’s 
readers will remember him as the 
author of several excellent articles 
on school heating and ventilation, 
as well as other subjects. He was a 
member of our board of consulting 
and contributing editors continu- 
ously from Vol. 1, No. 1. 


BUILDING SHOWS 
SUBSTANTIAL GAIN 


Spectacular increases in the dol- 
lar volume of building and con- 
struction contracts awarded in 
September in the 37 states east of 
the Rocky Mountains brought the 
total to $1,093,724,000, the highest 
reported for a single month since 
June 1942 when wartime construc- 
tion was at its peak, according to 
F. W. Dodge Corp. 

It was the second time in the 
Dodge statistical series dating back 
to pre-boom years in the 20’s that 
more than a billion dollars in 
awards were reported for a single 
month in the 37 eastern states. The 
record volume cancelled deficits of 
earlier months to bring the cumu- 
lative dollar volume for the first 
three quarters of the year to 1 per- 
cent higher than in the correspond- 
ing nine months of 1948. 

Investments by private owners 
accounted mainly for the advances, 
the overall contract total for proj- 
ects classified as privately owned 
amounting to $804,970,000 to show 
a 37 percent jump over August and 
60 percent increase over September 
of last year. Public account awards 
amounted to $288,754,000 or 9 per- 
ent less than in August and 11 


PAGE 
AGES 
percent more than in 
last year. 

Residential awards totaled $525.,- 
572,000 to reflect a 34 percent gain 
over August and 88 per cent over 
September of last year. Private res- 
idential building accounted for 96 
percent of the month’s volume 
Substantial gains were reported for 
both apartment houses and single 
family dwellings. 

Nonresidential awards totaled 
$345,023,000. This volume was 24 
percent higher than in August and 
23 percent greater than in Septem- 
ber a year ago. Private nonresiden- 
tial volume showed gains of 40 and 
26 percent respectively over August 
and over September of last year 
while public volume was off 5 per- 
cent from August and up 17 percent 
over September of last year. Ex- 
traordinary gains were reported for 
commercial, educational, science 
and religious buildings. 

Heavy engineering awards failed 
to follow the upward trend shown 
in residential and nonresidential 
building. 

At the end of the third quarter 
of the year the cumulative total of 
awards was $7,410,708,000 in the 37 
states against $7,345,773,000 in the 
corresponding nine months of last 
year, a gain this year of 1 percent 
Public account awards were up 17 
percent and private work was down 
7 percent in the period. Nonresi- 
dential awards were 





September 


running 5 
percent less, residential awards 3 
percent more, and heavy engineer- 
ing awards 6 percent more than 
in the corresponding three quarters 
of last year. 


IN WHICH WE 
SAY "THANKS" 


Every year—not long after Labor 
Day—for about a decade-and-a- 
half we’ve dumped into the U. S. 
Mail hundreds of “listing sheets” 
addressed to manufacturers of 
heating, piping, and air condition- 
ing equipment for industrial, com- 
mercial, institutional and public 
buildings. These sheets (they're 
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really eight-page folders filled just 
about solid with not-too-large type) 
show by means of check marks the 
products of each manufacturer to 
whom they are sent. 

Getting these sheets addressed 
and checked before mailing repre- 
sents many man-hours—and wom- 
an-hours—of work in our own office 
Many more hours of effort are 
chalked up by the manufacturers 
in going over the sheets to be sure 
the listings are accurate and com- 
plete. And, of course, when the 
Sheets get back to us, there's 
plenty to do before the final result 

the Directory Section—appears in 
our January issue for 
throughout the year 

We bring this matter up here fo! 
two reasons. First, we want to re- 
mind you that 
rate, easy-to-use, 
Directory Section of Heating, Pip- 
ing, and Air Conditioning Equip- 
ment will appear again this Janu- 
ary for the umpteenth time. Sec- 
ond, we want to thank the manu- 
facturers for the tedious job they 
undertake in checking this lengthy 


still 


your use 


a complete, accu- 
and up-to-date 


listing sheet and advising us of 
their new products, etc. 

While we're in the mood, we'd 
like also to thank the many read- 


ers of HPAC who recently answered 
their use 
We were 
surprised find 
thoroughly and how often this edi- 
torial feature is referred to through- 


our questionnaire about 
of this Directory Section 


ourselves to how 


out the year it is current 


SPECIAL PIPE JOINT 
AT SEWAREN STATION 

At the new Sewaren generating 
station, Sewaren, N. J., (described 
briefly on page 104 of the October 
HPAC), there are no valves between 
the boiler and the turbine stop 
valves in the main steam system 
The pipe is made of 3 percent 
chromium—1l percent molybdenum 
alloy steel. The turbine stop valves 
ferritic to austenitic 


Transition from 


steel pipe at turbine stop valve 


CRMO JOINT 


18/8 
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are made of stainless steel which 
expands about 50 percent more 
than the ferritic steel of the pipe. 
The welded joint between the two 
was made in the shop by a new 
method, the purpose of which is to 
have the major portion of the in- 
terface between dissimilar metals 
longitudinal to the pipe rather than 
transverse, and therefore subject 
principally to shear stress as a re- 
sult of internal pressure or bend- 
ing forces. 

The accompanying diagram shows 
the transition from ferritic to aus- 


‘tenitic steel pipe at the turbine 


stop valve. 


RE-USE WATER 
FROM A.C. PLANTS? 


A public hearing before a com- 
mittee of the Chicago city council 
last month on a resolution that had 
been introduced to permit the re- 
use of condensing water from air 
conditioning and refrigeration in- 
stallations indicated little support 
for the idea and it is expected the 
matter will be dropped. 

As in many cities throughout the 
country, however, the water re- 
quired for condensing by large air 
conditioning -installations presents 
a problem; in Chicago, overloading 
the sewers rather than a limited 
supply of water is the greater diffi- 
culty. 

The sewer situation in Chicago is 
“impeding” the installation of air 
conditioning, said one consulting 
engineer in an informal statement 
at the hearing. He said that the use 
of cooling towers “is an excellent 
way out” of the problem although 
this tends to increase the cost of 
installation “by 5 or 10 percent.” 
While he was in agreement with 
others who made statements that it 
would probably be unwise to re-use 
condensing water for drinking pur- 
poses, he felt that further consider- 
ation should be given to pumping 
the condensing water after its first 
use to an open tank in a building 
for further use for flushing toilets, 
cleaning floors, and for various 
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eum ‘ . 
process requirements in factories. 


The subject of re-use of condens- 
ing water has received attention in 
several articles published in HPAC, 
and one article (by E. P. Heckel, 
in the December 1936 number) sug- 
gested that the utilization of sew- 
age water as a condensing medium 
for air conditioning plants has pos- 
sibilities. In an investigation along 
these lines, it was found that the 
temperature of sewage water was 
very close to the temperature of 
water available from the city mains. 
A proposed installation was, how- 
ever, rejected for psychological rea- 
Sons. 

In an article in the April 1937 
HPAC, E. Vernon Hill proposed tak- 
ing condensing water from the city 
main, passing it through the con- 
denser, and returning it to the 
main, the city to charge for the 
service on the basis of the amount 
of heat imparted to the water. A 
“kilotherm” meter would be used to 
measure the heat. 

A short article in the September 
1937 issue described an installation 
at the Oklahoma City city hall tak- 
ing condensing water from the city 
main, using it, and putting it back 
into the main. Two pumps were in- 
stalled to force the water through 
the condensers of this ammonia 
plant. 


“QUOTE” 


“It is difficult to see wherein con- 
struction market conditions in 1950 
will be radically different from those 
which have prevailed this year. 

“At this moment it looks as if 
1950 will be in the main a year of 
further adjustment. There is rea- 
son to doubt whether the current 
upswing in activity can be viewed 
as the beginning of a sustained up- 
ward movement. Commodity prices, 


. business activity and construction 


are likely to have mixed trends 
rather than trends that will be uni- 
formly up or down. In general I 
would expect the year’s volume of 
public building and engineering 





work to increase somewh ver 
1949, the total of private c ruc. 
tion to decline moderately Ag 
result, total contract volum ma, 
be moderately less, in dollars q jp 
physical units, than this y: 
tal volume. 

“In the residential field 
housing projects will obviou 
crease and private housing ; 
is rather more likely to fall ot 
erately than to increase 
spectacular way. If rent contr.) a 
tually comes to an end the wil 
be some adjustment of renta! 
ing occupancy tending to 
overall demand for rented 
At some stage the currently reduced 
rate of new family formations wi! 
result in a slackening of de 

“What the continued buyers 
market means to the investing pub- 
lic is, probably, a gradual lower 
of construction costs. What it means 
for producers of materials is an 
increased urge toward improve- 
ment of products, new products 
lowering of costs and, above al! 
progressive improvement in analy- 
sis of market potentials and 
marketing methods. 

“When I appraise next year a 
one of moderate change in con 
struction market conditions, mixed 
trends and continuing readjust 
ment, I imply that forces that wil 
be at work in 1950 will prepare t! 
way for some new development 
thereafter. Last year the America: 
people invested only 8.3 percent 
national income in new construc 
tion. In the peak years of the lat 
1920’s they so invested over 14 per- 
cent. We are currently building 
to meet immediate and pressing 
needs; we are building very little 
to meet the needs of the future 

“By its high competence and its 
great flexibility the construction 
industry has demonstrated its ca- 
pacity to produce all the new build- 
ing and engineering structures de- 
manded by the country’s expanding 
needs. Construction’s most vita! 
job has always been provision o! 
the physical facilities required by) 
our dynamic, growing economy 
Every improvement the industry 
can make in materials, marketing 
design, construction methods anc 
reduction of costs will contribute t 
the overall objective.”—THomas § 
Hoipen, president, F. W. Dodge 
Corp., New York City, at the annual 
meeting of the Producers’ Council 
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USE OF PRESSURE WELDING 
IN PIPING WORK 


A number of contractors are us- 
ing pressure welding machines for 
making welded joints in radiant 
heating installations and in the 
piping for skating rinks. The proc- 
ess has the advantage of mechaniz- 
ing a rather tedious and bother- 
some job of making numerous hand 
welds in small pipe. Like any 
mechanieal process, the material to 
be processed must be prepared with 
a fair degree of accuracy and uni- 
formity. 

In the case of pressure welding 
the joint surfaces should be smooth, 
square with the axis of the pipe, 
and clean. If the joint surfaces are 
prepared some time before they are 
to be welded, a coating of grease 
should be applied to prevent rust- 
ing. This grease must be removed 
with a suitable solvent before weld- 
ing the joint. A 6 or 7 deg included 
angle can be used to advantage. 

In addition to proper joint prepa- 
ration, the pressure welding ma- 
chine must be operated with accu- 
racy and consistency. The proper 
gas flows also must be maintained 
when making the weld. Paying at- 
tention to the above details will 
prevent the reported failure of “one 
joint out of every 50,” as mentioned 
in the story on the pipe welding 
session at Detroit on page 86 of the 
September HPAC.—H. W. INSKEEP, 
development engineer, The Linde 
Air Products Co., New York City. 


SHOULD LEAD TO WIDER 
STUDY OF CONDITIONING 


It seems to us that the Safran 
Printing Co. approached the prob- 
lem of air conditioning properly, in 
establishing its needs as described 
in the article, Printer Expects Big 
Savings Due to New Air Condition- 
ing, which was published in the 
October issue. 

We note with interest the esti- 
mated savings with the use of air 
conditioning equipment. Since this 
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is a controversial item, it is rather 
difficult to make further comment. 
However, we are pleased that Mr. 
Safran is so satisfied with his sys- 
tem, which should encourage many 
others to investigate the matter and 
make further use of air condition- 
ing equipment in their process 
areas.—B. OFFreNn, B. Offen & Co., 
engineers-contractors, Chicago. 


ARE WE BUILDING 
THE WRONG SCHOOLS? 


While not a contribution to these 
pages, the following paragraphs 
certainly bring up a question that 
should be thrown “open for discus- 
sion.” Readers are _ particularly 
urged to contribute their views for 
future publication, with particular 
attention to ventilation, heating, 
and air conditioning of schools. 

“The taxpayer’s dollar in most 
big U.S. cities is being spent for the 
wrong kind of schools; for build- 
ings obsolete before construction 
even begins,” and the average 
school today is “an extravagant 
monument to a dead past,” accord- 
ing to the October issue of Archi- 
tectural Forum, a special number 
on schools. 

Foreseeing an expanded enroll- 
ment in U. S. public schools which 
will lift today’s total of 21,000,000 
pupils to an estimated 28,000,000 by 
1956, the magazine reports that 
400,000 classrooms must be added 
to the million now in use, at a cost 
to the taxpayer of $10 billion dur- 
ing the next decade. “With an edu- 
cation dollar that buys less and 
less,” it says that public officials are 
faced with the problem of provid- 
ing “more expensive equipment 
than ever before” to meet current 
educational standards of more 
space for each pupil, plus such ex- 
tra facilities as work tables, indi- 
vidual libraries, medical and dental 
clinics, lunchrooms, etc. 

To show how this problem can be 
solved, the magazine analyzes in 
detail 10 “of the best new schools 
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to be found in the U. S.,” pointing 
up the new departures which offer 
greater efficiency, frequently at 
lower cost. These schools offer such 
advantages as ample and controlled 
daylight for the child next to the 
window and the child farthest 
away; spacious classrooms which 
can be rearranged with the help of 
storage furniture; outdoor class- 
room areas; green or coral glass 
panels to replace the traditional 
blackboard and cut down eyestrain 
Army-tested devices for audio- 
visual education. 

Going beyond the best schools of 
1949, the magazine also offers two 
hypothetical versions of the ‘1950 
school.” One is round, the other 
rectangular, but both these “schools 
of the future” offer the freedom 
and home-like atmosphere charac- 
teristic of the most successful con- 
temporary schools combined for the 
first time with a radically new 
ultra-compact plan and with con- 
struction methods based on all the 
economies of factory construction 

A return to the one story elemen- 
tary school building, even in the 
nation’s largest cities, is one of the 
magazine’s major suggestions for 
ensuring economy and efficiency in 
new schools. Citing the example of 
New York City, where new school 
buildings currently cost $18 per sq 
ft, the magazine maintains that 
this price could be cut 40 percent if 
New York were to take advantage 
of the economies of one story con- 
struction. Since these schools are 
extra-safe without costly fireproof- 
ing; since they eliminate the need 
for stairways, stair halls, duplicated 
toilets and extra exits; and since 
they can be built with light con- 
struction methods, the magazine 


DO YOU HAVE something to 
say about any of the articles 
published this month? An 
additional comment, or per- 
some 


haps a question on 


point? We follow here the 
custom of engineering society 
meetings in allowing a period 
for discussion following pre- 
sentation of a paper. You are 
contribute 
Address them to the 
Editor, Heating, Piping & Air 
Conditioning, 6 N. Michigan 


invited to your 


views. 


Ave., Chicago 2 
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estimates that even on the most 
expensive land ever contemplated 
by the Board of Education in 
crowded Manhattan, a 10 room, one 
story school would save the city 
upward of $100,000 as compared 
with the same 10 rooms in a two 
story structure. 

Highlighting a cycle which is be- 
coming familiar all over the coun- 
try today, the Forum points out 
that new residential communities 
and developments mushroom over- 
night, creating “a sudden over- 
whelming demand for grade schools 
and after that a somewhat lessened 
demand for high schools. And a 
few years after that, many of both 
kinds of schools stand empty.” 

“What is needed now,” says the 
magazine, “is a realistic mental at- 
titude which acknowledges that the 
school emergency is perpetual, and 
that there is no shame in so treat- 
ing it. Instead of handling tem- 
porary schools as poor cousins, so 
badly built and maintained that 
the children rightfully hate to go 
to them, we should set out to pro- 
duce temporary schools of top qual- 
ity and performance.” 

Portable schools, which can be 
moved with population shifts, are 
another answer to this problem, 
suggested by a current experiment 
in Seattle. 

Prefabricated schools, multiple 
use rooms, classrooms which can 
be expanded or made smaller with 
the help of movable partitions and 
re-evaluation of old standards for 
adequate lighting and ventilation 
are among the other possibilities 
detailed in the issue. 

In many states, however, these 
improvements cannot be made, the 
magazine says, because of obsolete 
school codes. Some are “still based 
on ventilation theories proved er- 
roneous in 1863,” others are now “in 
direct conflict with what is known 
about the principles of providing 
good seeing conditions.” 

Converting school codes “from 
nuisances into useful instruments” 
is one of the five basic require- 
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ments predicated by the magazine 
for obtaining an up-to-date school. 
Others are: 1) fitting new con- 
struction into long-range plans; 
2) reducing classroom types to a 
few high-standard basic patterns; 
3) further developing prefabricated 
and mobile structures; and 4) tak- 
ing advantage of important new 
trends in the overall school plan. 


POLLUTED AIR WILL 
YIELD TO RESEARCH 

Polluted air which assaults the 
city dweller’s sinuses and eyes, 
dirties his clothes and curtains, and 
obscures his view of the sky is a 
costly nuisance that will yield only 
to scientific research. 

Cleaning up the contaminated 
air of cities will require more 
than laws and good intentions. At- 
mospheric pollution is primarily a 
technical problem, and—until we 
gain enough knowledge about it 
through research—progress toward 
cleaner air will be slow. 

We are on the threshold of im- 
portant developments in the field 
because of recent research. Newly 
discovered facts about weather and 
the behavior of tiny particles sus- 
pended in air ,along with smoke 
abatement facilities and careful 
surveys of pollution in a number of 
cities, are aids to future control of 
atmospheric pollution. 

There are three causes of con- 
taminated air: natural sources, ac- 
tivities of individual citizens, and 
large scale industrial and commer- 
cial activities. 

Volcanic dusts, salt nuclei from 
sea spray; combustion products of 
forest and grass fires, and sand or 
soil raised by storms are examples 
of natural contaminants. 

It is likely that the presence of 
certain natural dusts and nuclei 
accounts for problems like Los An- 
geles’ smog. What one city can 
tolerate in man-made pollution 
could be extremely annoying where 
bad weather and many natural 
nuclei are found in combination. 

Information about wind, air tur- 


bulence, and the movement 
mospheric contaminants is 
tant to city planners who c: et- 
ter choose plant sites and ac, 
designs, while providing mor 
spaces and park areas. 

Two ways to control p 
caused by individual citizen 
(1) good housekeeping an 
foolproof equipment for such 
esses as fuel combustion. 

Housekeeping involves ple 
precautions in such operati 
handling and storing coal, 
ing materials, and ashes an 
burning of rubbish. Leaving ru 
or coal in the open, or car: 
unloading a truckload of sand a: 
examples of poor housekeepine 
Added together, thousands of 
actions give the wind more ; 
tion to blow about the city 

In windy cities, pollutions 
soot and dust move from ons 
of the city to another many | 

As for equipment, present 
search is directed toward improved 
smokeless fuels and combustior 
equipment. A related field which 
has hardly been touched is develop- 
ment of smoke and cinder removal! 
equipment for small combustion 
units. 

Because industrial plants are a: 
obvious source of pollution and ac- 
curate ways to measure their shart 
have been lacking, they have often 
drawn more criticism than they de- 
served. Their pollution problem is 
probably the most amenable 
eventual control. 

Industries are eager to conside! 
their neighbors as well as to avoid 
economic losses from the discharg¢ 
of foreign material into the air 
Through research, industry ca! 
learn about its pollution, integrate 
control measures with other tech- 
nical requirements, and work out 
economically sound methods of 
control. 

Constructors of industrial plants 
for example, are now making care 
ful studies of weather conditions al 
proposed locations before building 

Control of polluted air should 
come about through fundamenta! 
research and orderly technical de- 
velopment rather than through r¢ 
strictive or punitive measures 
Morris A. FISHER, supervisor of fint 
particles research, Armour Research 
Foundation of Illinois Institut 
Technology, Chicago (briefed from 
article in The Frontier, which 
published by the Foundation). 
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Vertical Blow Units Heat and 
Ventilate Paint Drying Oven 


A WELL-KNOWN manufacturer of 
farm machinery, the J. I. Case Co., 
has recently completed and put in- 
to operation a unique installation 
f unit heaters in its main works, 
Racine, Wis. Five large vertical 
discharge propeller fan unit heaters 
are used to provide air circulation, 
ventilation air, and heat for a con- 
tinuous, tunnel type, paint drying 
wen, completely eliminating all in- 
ternal and external ductwork 

The oven is shown diagrammati- 
cally herewith. The main body is 108 
ft long, 27 ft 6 in. wide, and 8 ft 
9in. high. It is mounted from col- 
umns 8 ft 9 in. above the normal 
floor level to conserve the space be- 
low for manufacturing and stock 
purposes. Walls, floor, and roof are 
constructed of No. 20 ga steel sheets 
screwed together on a welded chan- 
nel-iron frame. The outside is cov- 
ered with 3 in. of foam glass insu- 
lation on the floor and 2 in. on the 
walls and on the roof 

The oven ceiling construction 
embodies a number of loose panels 
which will blow outward in case of 
an explosion. The areas of these 
total 1740 sq ft, or about 60 percent 
of the entire oven ceiling. The oven 
is also “sprinkled” and inside heads 
are set up at 286 F. The heads im- 
mediately above the oven and under 
the building roof are set at 212 F. 

The work is handled on a mecha- 
nized conveyor and comes from 
Flo-Kote” painting equipment 75 
it away, entering the oven through 
a 20 ft long by 6 ft wide opening. 
Three passes are made before the 
work emerges from an exit opening 
f the same size. This requires a 
time cycle of about 35 min. 

There are three unit heaters be- 
tween the first and second passes 





and two heaters adjacent to the 
third pass. The paint is completely 
dry when reaching room tempera- 
ture after leaving the oven, permit- 
ting decal nameplates to be applied 
immediately. 

The oven capacity is 53,000 lb per 
hr of steel and/or iron farm ma- 
chine parts. Forty gph of paint ad- 
heres to the average loading which 
forms the basis for evaporation re- 
quirements. Volatiles form the 
major part of the paint by compo- 


HOW ARD F. BRINEN, research engineer, Young Radiator Co., 


Racine, Wis., describes a unique installation of five vertical blow, 


propeller fan unit heaters which provide air circulation, venti- 


ation air, and heat for a large, continuous, tunnel type, paint 


lrying oven at the J. 1. Case Co. main works. 
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sition and must be removed from 
the system for complete drying 

The Case laboratory specified a 
temperature of 180 F for proper 
drying of the paint types used. Be- 
cause of explosion and fire hazard 
ventilation as well as the applica- 
tion of heat is required 

Industrial insurance standards 
require that 10,000 cfm of standard 
air be exhausted per gallon of vola- 
tiles in ovens of this type. Approxi- 
mately 4670 cfm of standard air at 
70 F ‘(or 5650 cfm at 180 F) is ex 
hausted to meet this requirement 

The heat loss calculations for the 
oven and the heat required for dry- 
ing of the paint were 


53.000 Ib per hr of iron or steel parts 


to be dried 762,000 
Heat losses through walls, floors, and 
ceilings 413,000 


Heating make-up air for ventilation 675,000 
Latent heat of evaporization for 


paint volatiles 40.600 
Total heating load. Btu per hr 1.890.600 
HY 











M3IA NW 1d 


Heating, Piping & Air Conditioning, Novemb« 





IWNIGNLISNO 1 


rE | 


eee an ee ll en ee 
a - 


7 2 oe . _— - . — Sn 
- ~* . re se J 
>: paemanaied , bie : 4 


og , o 
peactithe ae > 


ae semen delim sme! 


> 


SIINMVNSIT MeOH FO ALIS4 


ras 














= 
< 
x 
oO 
< 
oO 
Oo 
x 
5 
U 
Y 
= 
< 
= 
uJ 
I 
U 
Vd 


UNIT HEATER 


END SECTION 





Each unit heater is rated at 550.- 
000 Btu per hr at 2 psi steam pres- 
sure and 60 F entering air temper- 
ature. The oven can be operated 
with only three of the five units, 
and the total installed capacity of 
2,750,009 Btu includes provision for 
future requirements. Since each 
heater delivers 11,380 cfm of stand- 
ard air, the total air delivery of 
56,990 cfm provides air circulation 
within the oven at the rate of twice 
the oven volume per minute, result- 
ing in rapid and efficient paint dry- 
ing. Of the 11,380 cfm per heater 
specified, 615 cfm is room air intro- 
duced through the stack-like motor 
mounting for normal motor cooling 
A short duct section is fastened to 
each stack intake and is mounted 
as shown in an accompanying 
sketch to provide a portion of the 
oven ventilation requirements. The 
unit heaters are hung in the oven 
space on hooks, and an entire unit 
therefore can be removed in a few 
minutes 


Exhaust by 

Tubeaxial Fan 

Exhaust ventilation is provided 
by a 24 in. diameter tubeaxial fan 
which exhausts through a 40 ft 
high stack in order to clear an ad- 
jacent four story structure. The 
capacity is 6000 cfm at 180 F, giving 
an air change about every 4 min in 
the oven. The unit heaters furnish 
a total of 3075 cfm of room ai! 
(3720 cfm at 180 F). This leaves 
2280 cfm at 180 F required to bal 
ance the exhaust fan, and this is 
taken in through the entering and 
exit openings. This arrangement 
results in the oven being kept un- 
der a slight negative pressure and 
consequently fumes and hot air 
are prevented from getting into the 
working area below 


Insulation of 

Heater Motors 

The unit heaters are powered by 
14% hp, 1100 rpm, constant speed 
motors. They are wound with Class 
II, glass type, electrical insulation 
because ordinary Class I synthetic 
type motor insulations can only be 
used on fan duty motors for am- 
bient air temperatures which do 
not exceed 110 F-120 F. Factory 
room temperature air at substan- 
tially 70 F is drawn over the mo- 
tors for motor ventilation during 
the normal operating cycle; how- 
ever, shutoff of the oven brings the 
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danger of high temperature and 
reverse flow through the stack, so 
special controls further protect the 
motors 

The normal blowdown capacities 
of the unit heaters range up to 50 
ft. No diffusers are used in thi 
application and the hot air streams 
blast directly against the oven floo1 
tiving high velocities and unusual 
urbulence with resultant shorter! 


drying periods 


Controlling the 
Unit Heaters 


Controls are ol h pneuma 
type and each unit heater is indi 
vidually and separately) 
Starting and stopping is accom 
plished manually. The air temper 
ature of the oven is controlled at 
180 F by two thermostatic bulbs 
in the discharge air stream and a 
the side of each heater and which 


regulate a modulating steam sup 


ply valve on 125 psi line pre ire 
The oven con ip pe i 
temperature trom c tart 
ess than 5 m 

A second control system, elt 


trically interlocked, provides high 


temperature protection for the unl 


heater motors along vith the 
general safety feature When th 
steam supply valve for the heat 
is opened, a pressure switch ener 
gizes the heater motor magnet 
starte1 When the ame valve 
closed, a thermostat keep the 
neace m tors I ‘ ll t t 
ven temperature is dropped t 
110 I 

The exhaust far i ! 
started whe the vey 
started. It interlocked w he 
init heaters and operat l the 
heater motors shut off 

There are three dial Le yme 
ers o! tne remote DulD ype 
nounted on the sides of the ove. 
» indicate the oven space t 
ature 


The idea for this oven originated 
in the central plant engineering de 
partment of the Case company and 
design and construction details 
were worked out by the enginee! 
ing staff of this department. Erec- 
tion was by company crews. Cole H 
Morrow is chief plant engineer ol! 
the company, and Max Wenscott 
plant engineer of the main work 
where this unit heater installation 


is located 
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A general view of the operating floor, showing turbines, compressors, brine pumps, and piping 


Minus 85 F Refrigeration for 
Film Processing at Kodak Park 


A NEW refrigeration system with a 
capacity of 750 tons at —85 F is 
now in operation at the Kodak 
Park plant of the Eastman Kodak 
Co., Rochester, N. Y., and is in the 
process of being doubled. The sys- 
tem [we are advised] is one of the 
largest in existence at ultra-low 
brine temperatures. 

The present refrigerating equip- 
ment consists of two 375 ton, 
“Freon 12,” two stage units, each 
with two centrifugal compressors 
driven by steam turbines rated at 
2325 hp per machine. Each machine 
occupies a building bay 22 ft by 36 
ft with a basement 11 ft below the 
operating floor. Two additional] du- 
plicate refrigerating machines are 
in the process of erection with ini- 
tial operation scheduled for 1950 
With these four machines, a vol- 
ume of 195,000 gal of methylene 
chloride brine will then circulate at 


6900 gpm through nearly two miles 
of 4 in. to 18 in. nickel-steel piping. 

Such equipment and the need for 
very low temperature refrigeration 
for the photographic industry was 
undreamed of 60 years ago, when 
the horsedrawn ice wagon was the 
standard. These progressive ad- 
vances from 32 F down to —85 F 
represent research, experience, 
know-how, cooperation and initia- 
tive on the part of all who are in 
the midst of the refrigeration busi- 
ness—both manufacturers and 
users. 

Back in the early 1880’s, when the 
present Eastman Kodak Co. was 
struggling to make a start in the 
photographic field, ice was the best 
known and commonly used refrig- 
erating medium. From 300 to 400 lb 
of ice was used daily in connection 
with the setting of photographic 
emulsions. As time went on, the re- 


frigeration requirements grew, w 
today there is 28,400 hp installed 
for driving “Freon” and ammoni 
compressors at our Kodak Pari 
plant. The drivers consist of up | 
1500 hp synchronous 2300 volt m 
tors and up to 1400 hp steam t 
bines. The actual summertime 
put of the plant at present i 
tons at —85 F, 1200 tons at —36 ! 
3725 tons at 9 F, 4400 tons at 35! 
and 1500 tons at 40 F. This tot 
actual output of 11,575 tons is ex 
pected to increase to nearly 13,0 
tons by the end of the current e% 
pansion program three years henct 
Approximately 45,000 gpm of c 
densing water is circulated over ! 
cooling towers. 


Air Conditioning and 

Process Cooling 

The 40 F, 35 F and 9 F system 
are used for air conditioning an 
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special process cooling. The —36 F 
system using 1.29 specific gravity 
calcium chloride brine is used in 
two film production departments 
for the recovery by condensation of 
solvents given off in the film manu- 
facturing process. The —85 F sys- 
tem, with methylene chloride as 
the brine, is rapidly replacing the 
27 yr old —36 F system. 

Film support, on which sensitized 
emulsions are coated, is manufac- 
tured in continuous operating ma- 
chines. The film is wound into rolls 
4 to 5 ft wide and 3000 to 5000 ft 
long. The raw material entering 
these machines is a very viscous 
liquid called “dope.” The dope is a 
cellulose derivative dispersed in 
solvents. During the drying process 
in the machines, the dope gives off 
as a gas the solvents used in mix- 
ing the dope. These solvents are 
costly; therefore, extensive and 
complex equipment is installed to 
recover them for re-use. Part of 
this recovery process involves con- 
densing the solvent gas in shell and 
tube condensers using —36 F cal- 
cium chloride or —85 F methylene 
chloride brine. 


Study of Low 

Temperature Possibilities 

About four years ago, an engi- 
neering investigation was begun to 
determine the possibilities of using 
some temperature lower than the 
old —36 F to condense solvents. 
This study involved brine tempera- 
tures ranging from —36 F to —100 
F and various combinations of 
and 
scrubbers. The final report is very 
complex, involving 14 separate 
schemes and is outside the scope of 
this paper. However, some of the 
pertinent factors involved were as 
follows: 

1) Five of the existing seven 
ammonia compressors on the —36 F 
System are steam engine driven, 
are 20 to 27 yr old, and nearing the 
end of their useful life. This fact 
was underscored when one of the 
compressors, then 23 yr old, wrecked 
itself in 1946 when the main shaft 
broke at one of the crank discs. 
This machine 
and the adja- 
cent unit both 
were replaced 
immediately 
by two “Freon 
12” steam tur- 
bine driven, 


JAMES H. SHAW, refrigeration engineer, power dept., Eastman 


Kodak Co., Rochester, N. Y., gives some “hot” information on 


a very cold subject here. 


He describes one of the largest 


systems in existence using brine at ultra-low temperatures 


a system that is in the process of being doubled in capacity. He 


explains why this low temperature was adopted, selection of a 


suitable brine, and the search for the proper piping material 


centrifugal machines complete with 
—36 F coolers and condensers. 

2) A $25,000 order was on the 
books to repair cork covering and 
hangers on one of the two —36 F 
distribution mains. This order has 
been cancelled and only minor 
urgent work completed. 

3) It would not be economical or 
practical to try to lower the operat- 
ing temperature of the calcium 
chloride —36 F system as it would 
approach too closely the freezing 
point in the coolers and the vis- 
cosity at —36 F is near the limit for 
reasonable heat transfer and 
pumping cost. 

4) A lower condensing tempera- 
ture in the solvent recovery shells 
would cause more solvent to be con- 
densed and lower the solvent con- 
centration in the film machines 
This would materially reduce the 
solvent gas loss out of the machines 
and improve the working conditions 
around the machines. The overall 
recovery of solvent would be much 
higher with —85 F than with —36 F 
brine. 

5) Several of the old brine cooled 
solvent condensers would require 
replacement within the next five 
years due to age and inefficiency. 

In brief, the recommended 
scheme showed the lowest initial 
cost, lowest operating cost, second 
lowest solvent loss, best ease of 
operation, lowest maintenance cost, 
reduced potential hazard in film 
machine areas, cleanest and con- 
stant humidity air to film machines, 
and least building space required 
for necessary equipment. 

The present project, with four re- 
frigerating machines and a third 
distribution piping system, is esti- 
mated today to total about $1,750,- 
000. This figure represents the re- 
frigeration plant and outside dis- 
tribution lines only and does not 
include manufacturing department 
cost; it allows no credit for the use 
of the existing refrigeration plant 
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building space and general plant 
power facilities utilized. Including 
one spare refrigeration machine, 
this four-unit project will have an 
installed capacity of 1125 tons 


Investigation of 
Suitable Brine 


Due to ultimate possibilities of 
operation, the piping system was 
designed for 100 F service. The 


refrigeration machines also are ca- 
pable of—100 F operation at slight 
loss of capacities. 

Because of the magnitude of the 
project requiring large quantities of 
piping, insulation, brine, etc., 
siderable investigation and research 
was justified. The first item to be 
settled was what should be used for 
the brine. 

Due to our own peculiarities of 
requirements for a plant manufac- 
turing film, safety and noncontam- 
ination of product were the fore- 
most requisites of a _ satisfactory 
brine. Cost, of course, had to be a 
close second. The brine must of 
necessity have a very low freezing 
point and preferably a low viscosity 
and high specific heat 

Methylene chloride appeared to 
have outstanding favorable char- 
acteristics and few adverse prop- 
erties and this material was select- 
ed as the brine. Methylene chloride 
is a colorless volatile liquid, is non- 
flammable under ordinary condi- 
tions, and is one of the least toxic 
of the chlorinated hydrocarbons. It 
is noncorrosive with metals and an 
excellent solvent for rubber, 
paints, etc. Under certain condi- 
tions, if moisture is present, a weak 
hydrochloric acid will be created 
which is corrosive. At —89 
F, the viscosity is 1.25 
centipoises (water 1.79 
at 32F) and the snecific 
heat is 0.2705. The low 
boiling point of 103.6F 
necessitated a closed sys- 
tem with surge or expan- 


con- 


oils 
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The author checks operation of some of the equipment in the big low temperature 


refrigeration system 


sion tank. Two existing refrigera- 
tion installations outside Kodak 
Park have been using methylene 
chloride as a brine at —94F suc- 
cessfully for about 10 yr. These two 
plants were visited and valuable 
information was obtained during 
the period of investigation. 


Search for Proper 

Piping Material 

Considering the large volume (ap- 
proximately 195,000 gal) of the ex- 
pensive (about $1.35 per gal) methy- 
lene chloride in the pipe lines and 


* the low temperature involved, it was 


apparent that as nearly a leakproof 
system as economically possible was 
required. The search for the proper 
piping material consumed consider- 
able time, with many inquiries for 
recommendations from piping 
manufacturers and fabricators and 
thorough testing by our own metal- 
lurgical laboratory. Our problem of 
selecting piping and fitting ma- 
terials for —100 F operation re- 
quired a critical examination of the 
ability of metals, whose room tem- 
perature characteristics were satis- 
factory, to resist the tendency to 
become brittle when used at —100 
F. 

Down to —100 F, the strength, 
endurance limit, and elastic prop- 
erties increase with little change 
in ductility but with an accompany- 
ing drop in the notched bar impact 
values. In some cases the impact 
strength may drop off as much as 
90 percent of the value at room 
temperature as follows: 


74 


SAE 1035 steel 


Carbon, percent ...... .. .0.36 
Tensile strength, psi ..... . 79,000 
Charpy impact values, ft-lb 

70 F . 55 

32 F . 44 

a2 25 
—25 F . 15 
CMON o2 gaeen cae ens 10 
ae 8 
bn cee Cate et 5 


The standard notched bar im- 
pact (Charpy) test consists of a 
test specimen 10 mm (0.394 in.) 
square with 8 mm under the notch. 
The use of this test for acceptabil- 
ity of material does not necessarily 
insure that such material is accept- 
able for the service intended; that 
is, the notched bar impact test does 
not simulate service conditions of 
the equipment. If anything, it 
would appear that the notched bar 
impact test is more exacting, as the 
item usually is not so severely 
notched in service as the test bar. 

Piping and fittings are usually 
subjected to repeated stresses in 
actual service, and the single blow 
of the test gives no indication of 
the notch sensitivity or lack of it. 
Passing or failing to pass an arbi- 
trary foot-pound specification by a 
particular lot of steel carries no 
certainty of survival or failure of 
the piece in actual service. How- 
ever, a uniform test, even though it 
be an artificial one, is necessary to 
give an indication of the character 
of the steel and is a criterion of the 
ability of a steel to withstand de- 
formation not only in shock but in 
the static two- or three-dimen- 
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sional stresses as well. Th he 
tensile strength, yield poin' 
gation -and reduction of are: 
monly measured at room te 
tures, are of secondary imp 

to the impact test at the des 
temperature. 

For operating temperaturs 
to —75 F, special aluminum 
carbon steel with suitable 
treatment has been used s 
fully for welding fittings 
steel flanges, etc., with con 
patterns of Charpy impact 
mens showing values in exce: 
ft-lb as required by the ASM! 
fired pressure vessel code At 
around —75 F, however, som: 
ble has been experienced in g: 
the required Charpy values « 
weld metal. For this reason t! 
of this steel should be limited | 
about —50 F, depending upo 
experience of the fabricat: 
would seem. 

We planned to fabricate our ow 
piping and fittings by weldins 
carbon steels were considered 
unsuitable because of their inherent 
low Charpy values at —100 F. With 
some alloy steel next in line 
suitability, the nickel-carbon s 
were investigated. 

Because nickel-steel obtains 
desirable properties for low 
peratures from its nickel conte 
its strength is not altogether de- 
pendent upon its carbon content a 
are the carbon steels. Since impact 
values decrease rapidly at low tem 
peratures with increase in carbo! 
content of the steel, the 
strength of nickel-steel is obtains 
without the accompanying high 
impact brittleness as illustrated in 
the following table: 


fal 


Nickel-copper-steel 


Carbon, percent 
Tensile strength, psi 
Charpy impact values, ft-lb 
70 F 
32 F 
0F 
—25 F 
—50 F 
F 9 
F 


—75 


at low temperatures and its fa‘ 
able influence is exerted alik« 
cast and wrought steels of any car- 
bon content and in any conditi 
of treatment. The addition of nick' 
increases the impact value with 
nickel content up to about 3.5 per- 
cent. The nickel creates a bette! 
initial room temperature resistanct 
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to impact and lowers the tempera- 
ture at which the steel begins 
rapidly to lose its impact value. 
Nicke! also reduces the rate of im- 
pact value loss through the region 
of rapid loss. 

Our metallurgical laboratory re- 
ported that all steels for low tem- 
perature should be thoroughly de- 
oxidized with an excess of alumi- 
num to produce a desirable fine 
srain material of 7 to 8 grain size 
with not less than 2 lb of aluminum 
per ton. Low carbon content is pref- 
erable, normally 0.16 percent max- 
imum. Steels for low temperature 
service should be heat treated to 
produce a homogeneous structure. 
The treatment generally consists of 
heating to approximately 1600 F, 
water quench and draw at 1200 F. 

The following table is typical and 
shows how all of these factors im- 
prove impact strengths. The low 
temperature tests were conducted 
at the University of Rochester: 


Charpy 
impact, 
ft-lb 
Materia! 70 F 36 F 85 F 
0.16% carbon steel 
(boiler or tank plate). 46 6 2 
0.16% carbon steel 
aluminum killed) 55 11 4 
0.17% carbon 
3.5°— nickel steel 46 34 28 
0.17% carbon 
3.5% nickel steel 
aluminum killed) 51 43 40 


Specifications for 

Piping Material 

The piping specifications as final- 
ly drawn up and submitted for bid- 
ding were as follows: 3.5 percent 
nickel low carbon steel, seamless, 
high notch-toughness with Charpy 
value of not less than 15 ft-lb at 
—100 F, fine grain with McQuaid- 
Ehn grain size of 5 to 7. Chemical 
analysis as follows: carbon, 0.08 to 
0.12; manganese, 0.30 to 0.60; sul- 
phur, 0.04 maximum; phosphorous, 
0.04 maximum; silicon, 0.10 to 0.20; 
nickel, 3.25 to 3.75 percent. 

The piping was ordered from two 
sources, the 10 in. to 18 in. from one 
company and the 1 in. to 8 in. from 
another. 

The 1 in. to 8 in. pipe as received 
and accepted by us was open hearth 
3.5 percent nickel steel, essentially 
SAE 2317, and tested by heats 
which gave the following average 
properties. 


Carbon, percent ....0.10 to 0.17 
Manganese, percent.0.45 to 0.58 
Sulphur, percent ...0.022 to 0.038 


ating, Piping & Air Conditioning 


Phosphorous, 

percent 
Silicon, percent . 
Nickel, percent .. 
Yield point, psi .. 
Ultimate strength, 


..9.012 to 0.024 
..0.21 to 0.24 
..3.45 to 3.60 

. 54,900 to 73,200 


psi ~ 7 oa ; 81,200 to 89,200 
Elongation in 2 in., 

percent .... ..30 to 49 
Rockwell ‘B’ 

hardness .81 to 85 


Charpy impact, 


ft-lb at —100 F....39.5 to 44 


The 10 in. to 18 in. pipe as ac- 
cepted was open hearth 3.5 percent 
nickel-steel (SAE 2317), normalized 
at 1500 F, drawn at 1200 F, grain 
size of 5 or finer, with Charpy tests 
made on each heat before rolling 
Following are the range of prop- 
erties on all heats: 


Carbon, percent .0.14 to 0.19 
Manganese, percent.0.48 to 0.55 
Sulphur, percent 0.021 to 0.035 


Phosphorous, 
percent 


Silicon, percent . 
Nickel, percent 
Yield point, psi . 
Ultimate strength, 
psi re Cuas ba 
Elongation in 2 in., 
percent .34 to 40 
Hydrostatic test, psi. 700 to 800 
Charpy impact, 
ft-lb at —100 F 


.0.011 to 0.027 
0.18 to 0.30 
.3.15 to 3.47 

. 56,600 to 62,250 


. 76,900 to 83,100 


37 to 46 


Welding Fittings Made 

From Same Pipe 

So that welding type fittings 
such as elbows, reducers, etc.- 
would be assured of having the 
same chemical analysis as the pipe 
to which they were to be welded, 
the fittings were fabricated by an 
outside fabricator from nickel-steel 
pipe supplied by us from our large 
order. At the time of manufacture, 
this proved to be the most econom- 
ical way of securing the steel for 
the fittings, since the amount of 
tubing required by the fabricator 
was comparatively small and this 
alloy steel was not in general pro- 
duction (which would make the 
cost of a small order of tubing ex- 
cessive). 

Both slip-on and welding neck 


Welding diagram for nickel-steel pipe, 
using type 310 welding rod 
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flanges were forged from SAE 2317 
nickel-steel billets. They were fin- 
ished in the standard 150 lb ASA 
B-l6e pattern. Test bars were cut 
from each billet, given approxi- 
mately the same reduction in area 
as the finished flange received, were 


carried through the same heat 
treatment as the finished product, 
and then tested for Charpy impact 
at 100 F. These test bars gave 
Charpy impact values ranging from 
37 to 56 ft-lb. One test bar was 
tested at 150 F and gave a value 
of 20 ft-lb, and one other bar was 
tested at 160 F and gave 37 ft-lb 

All bolts and nuts used on the 
pipe line fittings are chrome-nickel 
alloy steel (18-8). These were not 
tested but were specified to con- 
form to ASTM A-96-33 and to have 
a Charpy impact value of not less 
than 15 ft-lb at 100 F as deter- 
mined according to ASTM E-23 

The chill rings to be used at all 
pipe welds were simply specified to 
be 3.5 percent nickel low carbon 
steel. This material (SAE 2317) was 
not tested as received 

Expansion joints are used at the 
suction and discharge openings of 
the four brine pumps. The joints 
have copper corrugations and 
nickel-steel flanges and trim and 
were designed for 100 psi working 
pressure at 100 F 

The gasket used at all flanged 
joints is an asbestos ring type 
flange gasket. According to the 
manufacturer, the material is suit- 
able for methylene chloride, sul- 
phur dioxide and other refrigerants. 
The gasket is made of asbestos fiber 
blended with superheat resisting 
compounds and bonded into sheet 
form under high pressure. After a 
year and a half of operation no 
evidence of leakage at any of the 
flanged joints is noticeable 

On the smaller piping (2 in. and 
under), wherever screwed joints oc- 
cur, litharge and glycerine were 
used successfully with no joints 
found leaking to date. 

Valves of 14% in. size and smaller 
are solid bronze rising stem screwed 
type with asbestos rope packing 
Gate valves 2 in. to 16 in. were spe- 
cified and received as follows 

Nickel-steel, flanged, solid bronze 
wedge gate, nonrising stem of tobin 
bronze, 18-8 stainless steel seats, 
bronze stuffing box gland, tobin 
bronze stuffing box studs and nuts, 
75 lb pattern with standard 150 lb 
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ASA B-1l6e drilling, nickel content 
to be 2.5 to 3 percent and carbon 
not over 0.25 percent. 

The valves installed in the system 
include six 16 in. gates, eight 14 in. 
gates, eight 10 in. gates, four 10 in. 
checks, three 6 in. gates, 120 4 in. 
gates and 40 2 in. gates. 

The valve body alloy as received 
is: 

Carbon, percent ...... 0.25 max. 

Manganese, percent ..0.75 max. 

Phosphorous, percent.0.04 max. 


Sulphur, percent ..... 0.05 max. 
Silicon, percent ...... 0.20 to 0.40 
Nickel, percent ...... 2.25 to 3.0 


Chromium, percent ..0.70 max. 
The tobin bronze stems have the 
following characteristics: 


Copper, peveent . ois. si . 60.25 
Zinc, percent ...... Sate be 
Lead, Perea oi. ies isi. ti 
Iron, percent ...... ete 0.08 
) ee ere cine 0.75 
Tensile strength, psi ..... 64,600 
Yield point, psi ..............35,000 
Elongation in 2 in., percent.......41 
Charpy impact, ft-lb 
BO Wh ree swieeeee ee . 16 
a) OP alt eae 18 
a ie gers 17 
200 F “ — 


GIVES 


In a recent summary of test re- 
sults on three electric radiant heat- 
ing installations, G. Gill Freyder 
reported results achieved in a third 
floor office. Electric radiant heat- 
ing panels of conductive rubber are 
used on the third floor for supple- 
mentary heat, the lower two floors 
being heated by a steam boiler. 
Some heat from the lower floors of 
course escapes to the third floor of 
the building. 

The building is three floors, brick 
walls, walls and ceiling fully in- 
sulated, and there are storm win- 
dows. The total floor area is 1600 
sq ft. The accompanying tables 
give data on the ceiling panel lay- 
out and electrical consumption. 

The heating in each room is in- 
dividually controlled by a thermo- 
stat. During the night and on 
weekends, the thermostats are 
turned down. Sufficient heat filters 
in from the floors below to main- 
tain temperatures well above freez- 
ing. The thermostats are then set 
for desired room temperatures when 
the offices are occupied. 

It is difficult to compare the 
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The welding rod material and 
welding procedure used was deter- 
mined by recommendations from 
outside fabricators and tests by our 
metallurgical laboratory. The rod 
used was 25-20 chrome-nickel, aus- 
tenitic, mineral coated, type 310 in 
sizes 42, ¥g and %p» in. 


Welding Rod 

and Procedure 

Some fabricators recommended 
this rod or a 3.5 percent nickel-steel 
rod, the pipe be preheated to 400 F 
and the weld stress relieved at 1100 
F to 1200 F, holding for 1 hr, with 
either rod. 

In our tests, various pipes were 
welded together with type 310 rod 
with no preheat and no annealing. 
Samples were cut from these joints 
and subjected to the standard face 
and root U bend tests. The bending 
tests indicated good quality of weld 
with no checks or other defects re- 
vealed. X-rays showed very sound 
welds free from all types of defect. 

Due to thinness of specimens cut 
from welded pipes, only half size 
Charpy bars were cut. These were 
subjected to the impact test at low 


temperatures with the follo\ 
sults: 


Location Temp. of 

Sample of notch test, F 
B-1 Base metal! 90 
B-2 Base metal 87 
W-l Weld metal 87 
Ww-2 Weld metal 89 
H-1 Heat line 80 
H-2 Heat line 89 


As a result of the above 
welding procedure was adopted 
using type 310, 25/20 chrome-)iicke} 
rod without preheat or annealing 
and making 11 passes or beads as 
shown in the accompanying sketch 


No. of Rod size,Welding machine 
passes in Amp \ 
3 ' 90 


a 
8 5 32 125 


On pipe 6 in. and smaller, fewer 
passes with 4» in. rod were used 


{In future articles, Mr. Shaw will 
describe piping construction, in- 
sulation, refrigeration equipment 
control, brine pumps, auxiliary 
equipment, and preparation of the 
system for operation, and will pre- 
sent operating data. |] 


RESULTS ON ELECTRIC RADIANT JOB 


heating requirements of this office 
with other electric panel installa- 
tions because this is primarily sup- 
plementary heating. The electric 
energy used from January to June 
last heating season indicates a sea- 
sonal use of 6800 kwhr for heating 
at a cost of $125.40. This estimate 
is based on an average heating sea- 
son of 6300 degree-days and the 
customer’s average cost of 1.9c per 
kwhr. 


This application of electric re- 
sistance panel heaving seems to be 
practical, as there was a consider- 
able saving on installation cost. The 
operating cost, although highe: 
than for a conventional heating 
plant using other fuels, does not 
seem excessive, and by evaluating 
the advantages of zone control 
cleanliness, and comfort the addi- 
tional cost can be justified, accord- 
ing to Mr. Freyder. 


Ceiling panel layout 





Lounge 108 
Dining room 260 
Washroom 14 
Kitchen 98 
Hall 127 
General office 175 
Private office 232 
Private office 186 
Drafting room 423 s 
Total 1,623 


sq ft 1,600 wat 
sq ft 2.750 wat 
sq ft 615 wa 
sq ft 615 wat 
sq ft 1,275 wat 
sq ft 2,225 wa 
sq ft 2,720 wa 
sq ft 1,915 wa 
sq ft 4,960 w 

sq ft 18,675 w 





Operating data 





Month Kwhr 
January 1,674 
February 1,265 
March 739 
April 228 
May s 


Kwhr pe 
Kw Deg-days deg-day 
11.7 1,134 
18.9 1,039 - 
12.1 854 86 
10.2 515 44 
2.4 184 0.04 
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for a Modern Newspaper Plant 





Tue DaLLtas Morning News building 

opened last March and formally 
dedicated in May—is one of the 
most modern newspaper plants in 
the country. 

The office section forms one part 
of the building and the plant or 
factory section the other. The di- 
vision is not absolute but generally 
speaking is quite accurate; there 
are some offices in the factory sec- 
tion but no plant operations are 
carried on in the office section. The 
architectural and structural treat- 
ments of the two sections are dif- 
ferent; the plant section is de- 
signed to take the greater weights 
of equipment and material and 


was not given the finer architec- 
tural treatment of the office sec- 
tion. This division of the building 
made it necessary that it be di- 
vided also for ventilating and air 
conditioning purposes 


Office and 

Factory Sections 

The office building, excluding the 
basement, contains the executive 
offices, the reportorial, classified ad 
circulation and editorial depart- 
ments, the library and morgue, and 
the out-of-city receiving and send- 
ing departments. None of these 
departments presented problems 
that any other office building would 


WHEN YOU'RE IN Dallas next January for the annual meeting 
of the ASHVE and the Southwest Air Conditioning Exposition, 


perhaps you'll keep in touch with world and national affairs 


by reading the Dallas Morning News. It is produced in one of 


the newest and most modern plants in the country. George 


Gregerson, chief mechanical engineer with George L. 


Dahl, 


architects and engineers, describes here the solutions to the 


heating, ventilating, and cooling problems of this building 
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not have. Two of the rooms pre 
sented the problem of shifting pop 
ulation load, which necessitated 
special treatment 

The plant or factory section of 
the building, separated from th 
office section by a corridor, is di 
vided into closely related but whol 
ly different departments. The pape! 
storage space occupies a large share 
of the basement and extends ove! 
into the basement of the office 
building. The pressroom—largest 
room in the _  building—occupies 
about a third of the factory section 
of the building. The presses rest 
on the basement level or reelroom 
floor and extend well up into the 
first floor space. The first and sex 
ond floor levels were omitted from 
this part of the building; in this 
area, the only break between the 
basement level and the third floor 
level is the press platform, or op 
erating level, around the presses 
which is approximately halfway 
between the basement and first 
floor levels. 

Most of the first floor area in the 
factory section is occupied by the 
mailing room. The second floor 
houses the complicated controls 
necessary for the operation of the 
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presses, the dining rooms, the 
kitchen, the first aid room, and 
several offices. On the third floor 
is the composing room, the stereo- 
type room, the job printing de- 
partment, the photography depart- 
ment, and space for a future photo 
engraving department. 


Convector Radiation 

and Unit Heaters 

Heating of the building is han- 
dled by two low pressure steam 
boilers in the boiler room, which 
oceupies a section of the office 
basement. The bulk of the heating 
is by means of convector radiation 
with unit heaters being used in 
storage spaces, machine rooms, and 
stair wells; ceiling mounted cast 
iron radiation in the workmen’s 
toilets; and fan type convectors in 
the main lobby. Some of the spaces 
which have individual air handling 
units are partially heated by a split 
system with convectors handling 
the bulk of the heating and warm 
air the remainder. Because of lack 
of space for radiation of any kind, 
the mailing room is heated entirely 
with warm air. 

The heating system is of the vac- 
uum type, with the vacuum pump 
adjacent to the boilers. One part 
of the building is so far removed 
and at such a low elevation that it 
was found impractical to run the 
condensate back to the vacuum 
pump receiver. The condensate 
pump, vented into the vacuum sys- 
tem piping, is used to return the 
condensate from this location to 
the vacuum pump. Several parts 
of the building which lend them- 
selves to zoning are controlled by 
means of thermostatically gov- 
erned steam valves. All methods of 
steam distribution were consid- 
ered but it was found that only an 
upfeed riser system would fit the 
building structure. 


Most of the Air 

Is Humidified 

Humidity control is very impor- 
tant in such a plant, and most of 
the air supplied to the various parts 
of the building is humidified. The 
air handling units throughout the 
building are provided with spray 
pumps discharging water through 
spray nozzles. These nozzles spray 
the water on to the coils and by so 
doing serve a dual purpose—they 
provide humidification as required 
in the winter, and a wet coil for 
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summer use. For winter operation, 
the spray water is heated in an 
instantaneous steam converter. The 
air supplied to the basement paper 
storage area is humidified to 65 
percent RH by means of a steam 
grid humidifier. Control is by a 
humidistat in the space to be hu- 
midified. 

All parts of the building occupied 
by personnel are ventilated. Where 
feasible, the air is cooled. All office 
spaces, the composing room, dining 
room, first aid room, job printing 
department, wire photo, and photo- 
graphic departments are air cooled. 
The storage spaces, machine rooms, 
boiler room, pressroom, press con- 
trol room, kitchen, and stereotype 
room are ventilated as required. 


Exhaust System for 

Intertype Machines 

The gas consuming equipment in 
the composing room and stereotype 
department is provided with spe- 
cial exhaust systems. One fan 
handles the Intertype machines. 
Each of these machines has a flex- 
ible connection which discharges 


into a duct of larger dia: 
eliminate flue gases from t 

er and to pickup a small 

of room air. This pickup 

air serves two purposes. O 
absorb heat as it moves < 
around the lead pot into t 
thus preventing some of t 
from getting into the spa 
other is to act as a dilutin 
to reduce the temperaturs 
flue gases. The Intertype e 
are connected into a comm 
and discharged cutdoors by 
trifugal fan. 

The remelt pot, just off t! 
posing room, presents two pr 
The dross floating on the 
lead is burned off periodical! Be 
fore it is burned off, it is 
with oil, and upon ignition, : 
smoke is generated which 
sickening odor. This neces 
that it be drawn off quite r 
In addition, the products of 
bustion from the remelt pot 
tain an adhesive substance 
upon cooling, settles out o1 
ductwork and on the fan. F\ 
reason, a straight blade fan is 


The boiler for heating domestic water (at left) and the two heating boiler: 
Bulk of the heating is by convector radiation, with unit heaters in storage spaces 
machine rooms, and stair wells, ceiling mounted radiation in toilets, and fan 


type convectors in the main lobby 
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The material making department, 
next to the remelt room, contains 
four machines which vary in de- 
sign from the Intertypes used in 
the composing room to the extent 
that a fairly large hood is used for 
collecting the fumes and products 
of combustion. Because of the jux- 
taposition of the material making 
room and the remelt room, the two 
exhaust systems are combined into 
one fan. 

The stereotype pot is heated by 
immersion heaters and is complete- 
ly covered with a hood through 
which the lead and dross fumes 
and products of combustion are ex- 
hausted. This air, containing the 
products of combustion, is ex- 
hausted by a straight blade fan 
similar to that used for the remelt 
department. Here again, a sub- 
stance forms which cakes on the 
inside of the duct and on the fan 
blades. A sufficient air quantity is 
used to maintain a ratio of about 
12 to 1 between air exhausted from 
the room and the products of com- 
bustion. 

Because of the generation of a 
small amount of undesirable fumes 
in the photographic department, a 
special fan is used to exhaust air 
from the developing rooms and the 
dark rooms. No special pains were 
taken to use noncorrosive materials 
because the fumes generated in the 
photographic department are not 
sufficiently corrosive to warrant 
noncorrosive ductwork and fan. 


35 Fans Supply 

211,805 Cfim 

Other fans for supply and ex- 
haust air in the building include: 
a boiler room supply fan used sole- 
ly for the purpose of providing ade- 
quate combustion air for the boil- 
ers; an exhaust fan for the carbu- 
retor room to exhaust air in case a 
gas leak should occur (these carbu- 
retors mechanically mix air and 
gas to a combustible mixture, and 
pump the mixture to the stereo- 
type pot and the flat casing pot); 
two exhaust systems for the toilet 
areas in the building; a special ex- 
haust system for the carpenter shop 
for elimination of paint fumes; an 
exhaust fan for the transformer 
room in order to remove the heat 
generated by the _ transformers 
(these transformers increase the 
voltage from 208, the only one 
available, to 440, and this a-c cur- 
rent at 440 volts is rectified in ig- 


nitron tubes to direct current for 
driving the presses). 

A total of 211,805 cfm is supplied 
to the building by means of 35 fans. 
Of this, 96,350 cfm is cooled by re- 
frigeration and circulated through 
11 fan systems. The remaining part 
of the air is ventilation air, which 
is supplied to various parts of the 
building and mechanically ex- 
hausted. 

The refrigeration for air cooling 
is accomplished by means of two 
centrifugal compressors driven by 
150 hp multispeed motors which are 
on the fifth floor in the office pent- 
house section. Two centrifugal 
pumps circulate the water chilled 
by the compressors through the 
various cooling coils throughout the 
building. Two similar centrifugal 
pumps circulate the condenser wa- 
ter through the condensers and to 
two cooling towers on the seventh 
and topmost floor. One of the prime 
reasons for locating the compres- 
sors and pumps on the fifth floor is 
that space in the basement is ex- 
tremely valuable for other opera- 
tions. 


Zoning the 

Cooling System 

The office section of the building 
is divided into three zones for air 
cooling purposes: east, central and 
north, and west. Because it was felt 
that the heat gain conditions on 
the north wall would be fairly con- 
stant, this area was included with 
the central zone. This raised the 
problem of how to obtain sufficient 
air changes in the central zone to 
prevent stagnation. Using a 20 F 
diffusion temperature difference 
meant that three to four air 
changes in the central zone would 
be sufficient to cool the spaces but 
not sufficient to provide adequate 
air movement. In order to increase 
the air movement in the central 
zone, all of the air supplied to the 
north or outer section is returned 
through the central zone. This in- 
creases the air movement sufficient- 
ly to prevent stagnation of the air 

To achieve flexibility in cooling, 
comparatively small air handling 
units are used for the various zones. 
Each floor has its own fan for the 
north and central zone. One unit 
handles the east zone for the first 
and second floors and a similar unit 
handles the west zone for the first 
and second floors. One unit handles 
the third floor east zone, with the 
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unit so sized that it can handle the 
future fourth floor east zone. A 
similar unit is provided for the 
third floor west zone. 

Four air handling units serve the 
factory section of the building. One, 
on the first floor, handles the mail- 


ing and associated rooms and 
doubles as a heating unit in winter. 
A second, on the third floor, handles 
the job printing department, fu- 
ture photo engraving department, 
and the AP wire photo department 
A third, in the fourth floor machine 
room at the rear of the factory 
building, supplies cooled air to the 
dining rooms. All these air cooling 
units are of the package type, each 
“package” containing multiple cen- 
trifugal fans, cooling coil, heating 
coil, water sprays, and a filter box 

The composing room, having a 
cooling load far in excess of any of 
the other spaces, is provided with 
cooled air by means of a large 
double inlet, double width, centri- 
fugal fan. A flooded coil section 
cools the air. A floor mounted, 
close coupled pump, just outside 
the coil section, circulates the wa- 
ter. Nonfreeze heating coils and 
an automatic air filter complete the 
equipment for this system. 

All of the units handling cooled 
air are used during the winter to 
provide filtered and tempered air 

Because of the heat producing 
machines in the composing room 
machines that produce obnoxious 
fumes—it was felt that even though 
they are vented, a large quantity 
of outdoor air should be continu- 
ously supplied. This air is not re- 
circulated but is exhausted through 
the adjoining stereotype depart- 
ment, to provide—to a small degree 

some benefits of air cooling. The 
cooling load for the stereotype de- 
partment was found to be so high 
that it was not deemed feasible to 
air condition this space. Inasmuch 
as the air exhausted through the 
department is not sufficient to do a 
good job of ventilation, a separate 
fan in the fourth floor machine 
room supplies ventilation air 


Fan Supplies Outdoor 

Air to Units 

Because the machine rooms for 
the zone units in the office building 
are so located that access to an 
outside wall for taking in outdoor 
air is difficult, a large fan on the 
fifth floor adjacent to the com- 
pressors supplies outdoor air to the 
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air handling units in the office 
building. To enable the zone units 
to operate with 100 percent outdoor 
air, this fan is sized to handle 100 
percent of the capacity of the zone 
units. 

Inasmuch as the zone units nor- 
mally use only 20 percent of the 
air supplied by this fan, the re- 
mainder goes to the basement ven- 
tilation fan. This basement venti- 
lation fan serves as an exhaust fan 
for the office building as well as a 
supply fan for the basement. Thus, 
while the zone fans are using 20 
percent of the air supplied by the 
outdoor air fan, the basement fan 
receives 80 percent of the capacity 
of the outdoor air fan. 


Operation of 

Zone Fans 

Outdoor air, recirculation air, and 
exhaust air dampers at the zone 
fans are so arranged that each zone 
fan individually may operate from 
a minimum of 20 percent outdoor 
air to a maximum of 100 percent. 
Thus, when the zone fans are using 
more outdoor air, the dampers per- 
mit less outdoor air to go to the 
basement fan and allow more ex- 
haust air from the floors to go to 
the basement fan. It is therefore 
possible for the basement fan, if 
all zone fans are using 100 percent 
outdoor air, to get all its air from 
the office floors. 

One purpose of the large air 
quantity used in the basement is 
to provide as much a feeling of 
coolness as possible for those work- 
ing there. Inasmuch as this reason 


80 


Central control panel for heating and 
air conditioning, during final phases 
of construction. (All photos by Dallas 
Morning News news staff) 


does not exist in the winter, provi- 
sion is made in the control system 
so that during winter about 40 per- 
cent of the air supplied to the 
basement can be recirculated. 

The basement fan provides ven- 
tilation for the entire basement 
This air is exhausted through the 
press reel room and the pressroom 
by means of six vaneaxial fans in 
the upper west wall of the press- 
room. Before the air is drawn into 
the fan, it travels through auto- 
matic oil type filters. These fans 
are, relatively speaking, quite noisy. 
However, they can be heard only 
when the presses are not running 
Even then, there is sufficient at- 
tenuation in the room to keep the 
noise level below an _ undesirable 
level. 

Few pressrooms are completely 
air conditioned. In most cases—as 
at the Dallas Morning News—all air 
supplied is exhausted outdoors. The 
fan discharge from the pressroom 
is so arranged that the air is trav- 
eling at high velocity to insure good 


Schedule of summer temperature 





differentials 
Indoor Outdoor 
72 72 
73 75 
74 78 
75 81 
76 84 
77 87 
78 88 
79 91 
80 94 
80 100 
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aspiration and cut down the | 

bility of this air (although filt 
Staining the outside of the bui 

The automatic filters are doi 
fairly efficient job on this ap; 

tion but do not reach the efficic 
in the removal of ink that the 
on ordinary dust 


Sliding Differential Between 

Indoors and Outdoors 

A master submaster type of 
trol is used for the regulatio: 
summer temperatures in the buil 
ing. By means of this, a slid 
differential is obtained between 
indoor air and outdoor air, as sh 
in the accompanying schedule 
Temperature regulation at | 
units is obtained by face and 
pass dampers. The thermostats 
control of the dampers are reve! 
ble for summer and winter 
This changeover is made wit! 
summer-winter switch. All te 
perature and humidity controls 
the building are pneumatic. 

The building was designed by 
firm of George L. Dahl, archité 
and engineers. Technical data used 
in planning was obtained f! 
Leven T. Deputy, chairman ol! 
building committee for the Da 
Morning News, and Will 
Ginsberg, consulting engineer, N¢ 
York City. C. Wallace Plumbing ‘ 
did all the mechanical work for 
building. The Henry C. Beck ‘ 
was the general contractor 


ue * - > = 
Watch for the special section i 
January issue giving complete infor 
tion about the Southwest Air Condit 
ing Exposition to be held in D 
January 23-27. 














Fig. 1—All parts of this river crossing header, 
except the 4 in. outlet at the bottom, were 
made of plate, shaped in presses and welded 








Today’s Pipe Welding Practices 


F. C. FANTZ, vice president, Midwest Piping & Supply Co., 


Ine., 


St. Louis, has been intimately associated with the art of welding for 


some 40 years and was among the pioneers in its introduction in this 


country. His efforts have been an important factor in the growth of 


welding from its original status as a repair tool to its present vital 


position as a basic method of production and piping installation 


Prime SYSTEMS should not be 
thought of as composed solely of 
stock items of pipe, fittings and 
valves. Such “shelf goods” will al- 
ways form a major portion of any 
line, if only for reasons of economy; 
but where operating requirements 
are beyond the adaptability of stock 
materials, the system should be de- 
signed to take advantage of meth- 
ods to produce tailor-made sections 
of piping. 

Welding is an easy, economical 
and effective method for the fabri- 
cation of special assemblies from 
formed and welded plate and their 
attachment in the line. It should 
de considered as a primary method 

' construction 


\dvantages of 
Welded Structures 
For example, Fig. 1 shows a de- 
gn which has proved lower in ini- 
11 and maintenance cost and 
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greater in efficiency and safety 
than the awkward assembly it re- 
placed. This structure is one of a 
number of river crossing headers 
for natural gas pipe lines. All parts 
of this assembly, with the exception 
of the 4 in. outlet at the bottom, are 
of plate, shaped in presses and 
welded. The tee section, formed to 
26 in. OD, is very heavy material to 
compensate for the weaker section 
at the branch. The pad welded to 
the front of the tee is not a 
strength member but is applied to 
serve as a wearing plate to protect 
the tee from vibration against the 
concrete foundation. Elbow sections 
are reducing from 26 to 20 in. OD, 
thus producing a very efficient flow 
condition and reducing the stresses 
s2t up by changing of direction. 
In contrast, note the assembly 
(Fig. 2) which the special design 
replaced. Seamless tubing was 
commonly used in all sections of 
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this type of header, except for the 
caps and reinforcing saddles. It 
was necessary to apply the rein- 
forcing saddles to compensate for 
structural weaknesses occasioned 
by insertion of branches. The flow 
restrictions and mechanical stresses 
are a great deal more severe than 
those in the improved design 
The assembly in Fig. 3 is a mani- 
fold for a steam bleeder piping in- 
stallation. The tubular sections and 
the stock welding fittings compris- 
ing this assembly are of plate which 
was formed or rolled and welded 
In this design, compactness and 
free flow conditions were major re 
quirements. We, therefore, cut 
through welds and applied one sec- 
tion over another, so that in many 
cases welds intersect or overlap—a 
practice which has in the past been 
severely criticized by welding engi- 
neers. However, sound welding by 
competent welders under supervi- 
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Fig. 2—This is the assembly that was replaced by the Fig. 4—Another example of what can be done to streamline ay¢ 


structure shown in Fig. 1. It was necessary to apply 
the reinforcing saddles to compensate for structural 


weaknesses caused by inserting branches 
sion of an experienced organization 
cannot be questioned on the 
grounds of strength, in comparison 
with solid plate, seamless pipe or 
castings. If we believe in welding, 
then we should have no hesitancy 
in designing assemblies to meet the 
operating conditions encountered 
and let the welds come where they 
may. The proof of this particular 
pudding is in the experience; this 


improve piping in congested sections. These assemblies are weed ), 
transport semi-solids, so good flow conditions are therefore mow 
important 


very rigid assembly—and many 
others similar to it—have been in 
operation for years without sign of 
weakness or failure. 

Fig. 4 shows another example of 
what can be done to streamline and 
improve piping in a very congested 
section. This installation comprises 
sections of seamless pipe, stock 
welding fittings and special rolled 
and welded connections. The main 





section is 24 in. in diamet 
14 in. branches reducing 
at the flanges. Since these 
blies are used to transport 
solids, the advantages of su 
flow conditions will at once bs 
ognized. The valves in this in 
tion are also of welded con 
tion 

The compact and econ 
structure in Fig. 5 comprises a 2 
welding elbow and two weldé 
pansion joints for a catalytic 
ing unit. Each expansion 
composed of a double set 
phragms welded together and 
ble of flexing in any dire 
Bleeders or drains have been 
plied to the two sections that 
be assembled in a vertical positi 

Fig. 6 illustrates special fitt 
made in large quantities t 
two rigid requirements: first 
process demanded the best pos 
flow conditions, and second, the 
tings had to be pressure-tight 
degree never before thought 
sible. All these fittings were 
cated from formed and we 
plate and have met every requir 
ment set up in the exacting 
cations. Since great streng 
not an important factor, no 
forcement was necessary; the 
tings were made from the 
thickness plate as the pipe to w 
they were welded. 

One more photo (Fig. 7) 
trates the point. This mass o! 


yt 


' 
*} 

+} 

val 


Fig. 3—In this manifold for a steam 
bleeder installation, compactness and 
free flow conditions were major fr 


quirements 
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ing, fittings and connections is a 
perfect example of the space econ- 
omies afforded by welded construc- 
tion. The system incorporates al- 
most all of the various types of 
piping connections in common use; 
putt welded and flanged joints; 
welding elbows, pipe bends and mi- 
ter welded segmental ells; tees and 
welded nozzles; reducers and reduc- 
ing elbows. 


Types of 

Flanged Joints 

The basic types of flanges com- 
monly used in piping systems fall 
into three general groups 

1) Flanges welded to pipe, either 
by means of fillet welds or by means 


~ of butt welds; 
—_ 2) Flanges applied to pipe laps, 
or lapped joints; 
3) Flanges screwed to pipe 
The slip-on type of welded flange 
(A in Fig. 8) fits over the outside 
of the pipe and is double welded 
, a heavy fillet weld is applied be- 
tween the hub of the flange and the 
outside of the pipe to act as a 
strength member, and a seal weld 
is laid between the end of the pipe 
and the face of the flange. This 
seal weld cannot be considered as 
contributing to the strength of the 


attachment, for the reason that 
failure must occur in the hub fillet 
weld before any stress can be ex- 
erted on the seal weld 

The various piping codes general- 
ly limit the slip-on flange to a 
300 lb primary service pressure rat- 
ing. However, there are many re- 
finery installations in which 
type of flange is used for all pres- 
sures and temperatures, and for 
pipe diameters up to at least 12 in 
Such installations have been in 
service for 15 to 20 years without 
failure. This operating experience 
over a long period of time is admit- 
ted by code authorities to be above 
theory, and we can see no reason 
why this type of flange connection 
should not be more extensively used 


this 


4 


ab 





Fig. 5—Compact and economical struc- 


ture comprising 20 in. welding elbow 


and two welded expansion joints 

Slip-on flanges, particularly in 
400 lb and heavier pressure rating: 
Should be refaced after welding to 
take care of distortion 
evitably caused by welding stresses 

The used 
flange is the high hub, butt 
welding neck (B) 
over the 


that is in 


most widely type of 
weld- 
ing, or This has 
definite 
on type in 


welding is 


slip- 


advantages 
that the distortion by 
minimized and the de- 
sign is superior in its resistance to 
stress. The butt welding flange 
however, has the disadvantage that 
its inside diameter or bore mus 
match that of the pipe 
it is attached. This can be a cause 
of delay, particularly where flanges 
for various pressures are used with 
pipe of several different wall thick- 
The butt welding 
requirements ol 


to which 


nesses. flange 


meets the all the 
existing codes for any pressure o! 
temperature for which the flanges 
may be designed 

The third type, commonly known 
as a van stone flange (C), is used 


with a lapped pipe joint. The end 


Fig. 6—Special fittings made in quan- 
tity to meet best possible flow condi- 
tions and to be pressure-tight to a very 


high degree 
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of the pipe is lapped over to form 
flange fit 


and acts as a 


a contact surface; the 
the back of the lap 
device to 


clamping pull together 


the abutting pipe faces 

The lapped joint has definite ad 
vantages: The loose flange can be 
revolved freely so that its bolt 
will line up with the facing flange 
on a valve or equipment. The pres 
sure joint is made directly between 
the pipe ends, eliminating the 


chance of leakage between pipe and 


flange, and removin the latter 
from contact with the fluid in the 
line. (In many cases where cor! 


n alone is a problem and alloy 


piping is required, this permits the 
use of carbon steel van _ stone 
flanges with the corrosi resista 
p:p 

The screwed or threaded flangé 
(‘D has often been seal welded 
after installation. At best, tl 
nly a makeshift, and should be 
ised only for repair purposes. If the 
threaded flange is not ifficient 
maintain a tight joint du opel! 

ns, then welding can be emp ed 
to repair what 1s ODVIOUSI|Y a ml 
take in selectio Th eal welded 
screwed flange howevel hould 
never be selected as a means oO! pl 
ducing an initial tight connect 
The screwed flange is intended 
withstand pressure re b 
reason oI compression bdetwet f 
flange threads and the threaded 
section of the pipe. If we then ap 
ply a seal weld, we w certainly 
damage the original compressi 
joint, and the weld immediately be- 
comes not only a method of sealing 
but necessarily a source o ré! i 
It should, therefore, be ifficient 
heavy to withstand strains set up i 


the pipe line by 


pressure conditions, and the thread 
ed connection, having bee 
paired, looses much of its effective 
ness. From a design standpoint, it 
would have been wiser to select 
other type of flange, properly d 


signed for the job 
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Fig. 7—This mass of piping is a good illustration of the space economies offered 


by welded construction 


Fig. 9 shows the relative costs of 
the various types of flanged con- 
nections. These percentages are 
based on our experience and on 
current price relationships between 
stock fittings. Since costs and their 
methods of calculation differ wide- 
ly, these figures should be consid- 
ered only as a rough guide. 

We believe it to be of special in- 
terest to note that costs of the 
welding neck flange and the slip-on 
flange are closely comparable. We 
have found that the higher cost of 
the butt welding flange is offset by 
the increased cost of installing the 
slip-on type. 


Facings for 

Flanged Joints 

Flange facings may be divided 
into two general classes, those 
which are applied directly to the 
flange regardless of whether the 
flange be attached by threaded or 
welded means and those which are 
applied to the lapped ends of pipe 
and used with standard van stone 
type flanges acting solely as clamp- 
ing members. In either case the fac- 
ings may be used in opposition; 
those applied to pipe laps are iden- 
tical in dimensions with those ma- 
chined directly on the flange or ap- 
plied to valves and other equipment. 
Flange joints may therefore com- 
prise an integral flange on a valve, 
and a lapped joint on the adjacent 
pipe; or a butt welding flange on 
one section of pipe may be set 
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against a lapped joint on the con- 
tinuing section of pipe. 

Flange faces may be further di- 
vided in accordance with the means 
used to seal the joint. The most 
common method involves a gasket 
which is compressed between the 
two abutting faces. The primary 
purpose of such a gasket is to fill 
up the imperfections left on the 
joint faces in machining. Usually 
the gasket is of fairly soft material, 
such as asbestos or rubber. These 
have very little strength in them- 
selves and flange faces are cus- 
tomarily machined with a low ser- 
ration, in order to grip the gasket 


used in piping fall into 
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Fig. 8—Flanges commonly 


three general groups 


and prevent pressure in 
line from blowing out th 
When the gasket is fabricat: 
a tougher material, such as 
soft steel, the serrations 
b2 completely buried in ths 
thus reducing the total 
bearing surface and increas 
unit bearing pressure. 

Types of flange facins 
shown in Fig. 10, those u 
flat gaskets being illustrated 
tails A, B and C. The rais¢ 
flange in A is the most con 
employed and is entirely servi 
for low and medium pressur¢ 
This is the type of facing ni 
found on flanges drawn from 
house stock. 

Detail B shows a large ma! 
female joint. The male sect 
identical with the ‘4 in. raisex 
illustrated in detail A. The f: 
section is provided with an an 
ring for centering the flangs 
preventing gasket blowout 

In detail C is illustrated a 
with large tongue and groove 
ing. Here the gasket bearing-ars 
is reduced materially to produ 
greater pressure per square inch 
surface. The gasket is confined 
the groove to inhibit failure. This 
type of joint is an improvement: 
over the old small tongue 
groove type (not shown), whi 
was considerably smaller in diam: 
ter and bearing surface. In 
small joint, it was found that 
male member under high bolti: 
pressure would distort and mush 
room, sometimes to the extent t 


+ 


the companion flanges had t 
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Fig. 9—Relative costs of flanged joints, the welding 
neck flanged joint being assumed as 100 percent. 
Costs include all necessary materials (flanges, bolts, 
gaskets, and welding rod), and labor (cutting, bevel- 
ing or threading, lapping, welding or making-on, 


flange bolting) 

















Fig. 10—Types of flange facings 





forced apart to permit re-machin- pends entirely upon compression spherical. With the commonly used 
- ing or dressing down of the tongue between two flat members, any re- van stone lap, bolting pressures are 
before the joint could be properly duction in bolting pressure will limited by the thickness of the lap 
re-assembled. have an equal effect on the fit of and the size of the fillet radius 
od In detail D is shown an entirely the gasket. In the case of a ring Failures in the van stone lap, al- 
“ different type of flange facing type joint, this is not true; only a though rare, have always occurred 
known as the ring type joint. Here portion of the reduction in bolt- through the radius toward the in- 
the gasket is in the form of a ring ing pressure is transmitted to the side diameter of the pipe, as indi- 
of oval cross section. This ring is tapered ring gasket cated in detail B of Fig. 11. To 
f softer material than the flange. When a ring joint is used, it is overcome this, the radial back lap 
, and of different shape from the ta- customary to replace the gasket was developed At its outer edge, 
9 each time the joint is re-assembled the thickness (after machining) is 
pering, flat bottomed groove in 
ss All of these facings can be ap- approximately two-thirds that of 
which % ite A tight gy ” plied either directly to the flange the pipe wall; at the base of the 
; achieved by applying sufficient or in the case of a lapped joint, to lap, this dimension is approximate- 
pressure to deform the ring, so that the pipe lap. In the latter instance, ly one-and-one-half times the pipe 
it partially fits the taper of the the flange itself will not change, wall thickness. 
groove into which it is forced. In since the gasket surface is ma- Special Lapped Joints 
recent years, this type of flange has chined in the lap rather than in A comparison of details A and B 
) gained in popularity, particularly the flange. shows the fundamental design dif- 
for high temperatures and pres- Detail A of Fig. 11 shows a “ra- ference between the radial back lap 
sures dial back” lap. As the name indi- and the conventional van stone 
If the tightness of a joint de- cates, the back face of the lap is lapped joint. The improved metal 
Fig. 11—The radial back lap type is shown at “A.” while “B” illustrates conven- Fig. 12—A flared lap with integral ring 
tional van stone lap. Failures (though rare) have always occurred through the gaskets, which has given satisfactory 
radius toward the inside diameter of the pipe. asx indicated in “B” service in many high pressure, high 





temperature installations 
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distribution in the radial back de- 
sign controls and limits the flexi- 
bility of the lap. The bolting force 
is shifted toward the pipe wall and 
acts toward the center of the 
sphere. The lap is therefore sub- 
ject to a smaller bending moment, 
and the total parting force is re- 
duced. Such joints provide a high- 
er factor of safety, at no added 
cost, in piping for high tempera- 
ture and high pressure service. 
Some years ago, we carried out a 
series of destruction tests on reg- 
ular van stone and radial back 
lap. Both were formed on 8 in. 
extra heavy seamless steel pipe; 
specimens were then cut from each, 
carefully machined, and the ends 
electrically welded to insure uni- 
form tension on both pieces in the 
testing machine. Dimensions of 
flange bore, contact surface, etc., 
complied with the tolerances al- 


lowed in good piping practice. 

When placed under tension, the 
specimens were strained in sup- 
posedly the same way as if they 
were in a complete joint, except, of 
course, for hoop tension due to fluid 
pressure. Since the test conditions 
were exactly alike, the absence of 
hoop tension did not affect the 
comparative results. The van stone 
specimen failed in the lap and sep- 
arated completely at 56,970 psi; 
the radial back lap remained intact, 
and the specimen failed in the pipe 
wall at 58,48C psi. 

It has been noted that van stone 
and other types of flanged joints 
removed from severe service show 
dishing and concentration of force 
along the edge of the flange or lap 
face. The construction of the ra- 
dial back lap joint permits its use 
under similar working conditions 
without this type of distortion. In 


Good Air for Crane Operator 


The air in this U. S. Metals Refining Co. smelter at Carteret, N. J.. 
necessarily contains a certain volume of vapors and is usually at a fairl) 


high temperature. An air conditioning unit maintains cool, even tem- 


peratures within the crane cab and an activated carbon air recovery 
installation bars the smelter fumes, thus giving the operator an almost 
ideal atmosphere in which to work. Access door has been opened and 
dust filter removed to show the carbon-filled canisters which soak up 
the gases. (Photo courtesy W. B. Connor Engineering Corp.) 
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the last 20 years, literally th: ds 
of these laps have been pla 
service. In all cases, the lab 
results reported here hav 
fully borne out by the beha 
this type of lap in actual 

A development of lapped 
shown in Fig. 12—a flared la 
integral ring gaskets—perm 
sembly without the use of 
compression or distortion ty 
gasket. As said before, th: 
purpose of a gasket is to ec 
sate for imperfections in m 
ing, either unintentional or 
erate; in this joint, this n¢ 
eliminated by machining the | 
a highly accurate surface 
so-called “cold water finish 

This type of joint utilizes 
and female spherical surfaces 
lapped ends and a spherical 
tour comparable to the radia! 
lap on the back of the lap 
it retains all the advantages « 
radial back, and in addition 
mits the union of two pipe 
when the centerlines of the adja 
cent sections vary in direction b 
much as 3 deg. Discrepancie 
this order can be handled wit! 
setting up stresses in either fla 
or the pipe line. Another point 
its favor lies in the fact that 
assembly tightens as pressure 
temperature rise 

In spite of its minor disadva 
tages which appear in the difficult 
of assembling and disassemb 
this type of construction, and | 
care which must be used in 
dling the accurately machined 
faces, it has rendered satisfact 
service in many high pressure 
temperature installations 

[A second article by Mr. F: 
will discuss directional changs 
piping, reduction in line area, dive: 
sion or separation of flow, noz 
and weld reinforcement, weldi! 
procedures and welding processes 



































Over 4000 current college 
university research projects in 
gineering subjects, representing 
penditures of over $35 million, art 
listed by title in the 1949 Review 
Current Research, published by th 
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cil of the American Society for ©: 
gineering Education. 
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The Physical Side of 


COMFORT 


Lime is known about the stimu- 
lation or the development of the 
thermoregulatory mechanisms of 
the body. The center for the con- 
trol of reactions to hot and cold 
has been located by physiologists 
in the hypothalmus region of the 
brain. Nervous control of the many 
mechanisms that play a role in the 
complete scheme of temperature 
regulation can be ascribed to three 
primary devices: (1) Thermal sen- 
sations may stimulate local effects 
which result in direct responses of 
temperature control mechanisms; 
(2) psychic influences may cause 
reflex adjustments of heat control 
mechanisms; or (3) stimulation of 
sensory nerve endings of the skin 
may cause impulses to travel to the 
spinal cord and brain heat control 
centers. The brain area responds 
to thermal changes of the body be- 
cause of the impulses received from 
the sensory receptors of the skin 
and by changes in the temperature 
of the blood passing through the 
brain. 

The sensations of hot and cold 
are practically limited to the skin 
and the lining of the mouth and 
pharynx. While some investigators 
believe that no individual tempera- 
ture receptor organs exist but 
merely indefinite areas of greater 
or lesser sensitivity, most physiol- 
Ogists agree that there are many 
nerve endings in the skin which are 
separate in their response to heat 
and cold. The receptors for cold are 
more numerous than those for heat 
and are more readily stimulated. 

Such subsidiary mechanisms as 
the adrenal and thyroid glands, 
and the blood concentration in the 
various organs of the body, are 
&s0 @ part of the overall plan of 
t« perature control. 


Partial regulation of body tem- 
perature by controlling heat pro- 
duction is carried out by chemical 
(change of basal oxidative reac- 
tions) and physical (muscular 
tenseness and tremor) processes 
but by far the greatest control of 
body temperature is accomplished 
by regulating the heat flow to the 
body surface. Heat flows from the 
sources of energy transformations 
to the skin surfaces by conduction 
and convection. 


Internal 
Heat Flow 


Neglecting the circulating blood, 
the conductivity of the skin and the 
tissues of the body is very low. The 
first thermal regulatory response 
of men on exposure to a cold en- 
vironment is the diversion of the 
blood stream away from the skin 
by constricting the peripheral blood 
vessels. This provides the body 
with a considerable layer of insu- 
lating matter and, in effect, as de- 


A. C. MENKE, and C. L. 
RINGQUIST, air conditioning 
engineer and manager, respec- 
tively, air conditioning de- 
partment, The Trane Co., La 
Crosse, Wis., present a simpli- 
fied discussion of the various 
factors affecting physical com- 
fort. This discourse was pre- 
pared to clarify and explain 
the background and, hence, 
the results given in comfort 
standards widely used in the 
engineering field 
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scribed by DuBois [The Mechanism 
of Heat Loss and Temperature Reg- 
ulation, by Eugene F. DuBois; Lane 
Medical Lectures, Stanford Univer- 
sity Press, Vol. III, No. 4.], “con- 
verts the integument into a suit of 
clothes.” If the thickness of the 
skin igs taken as 0.15 in., then the 
conductivity with blood vessels 
constricted is 0.307 Btu per hr per 
sq ft per F, which is approximately 
the same as the conductivity of 
cork. Burton [Regulation and 
Blood Flow in the Human Fingers, 
by A. C. Burton; American Journal 
of Physiology, Vol. 127, 1939, p. 437) 
gives data showing that the range 
of blood flow in the fingers is from 
0.5 to 1.0 cc per min per 100 cc of 
tissue as a minimum up to 80 or 90 
cc per min per 100 cc of tissue for 
full dilation while conductivity 
varies between 0.30 and 1.30 Btu 
The skin conductivity is also af- 
fected by fat deposits. The layer of 
insulating fat between the skin 
and muscles is usually thicker in 
women than in men. Women can 
also more effectively reduce periph- 
eral circulation and thus have ap- 
proximately 70 percent § [Basal 
Metabolism and Heat Loss of Young 
Women at Temperatures from 22 C 
to 35 C, by J. D. Hardy, A. T 
Milhorat and E. F. DuBois; Journal 
of Nutrition, Vol. 21, April 1941, 
p. 383) more insulation in cold en- 
vironments than men. In the cold, 
the insulation results in the at- 
tainment of lower surface temper- 
atures (about 2 F lower than men), 
thus conserving body heat [Tem- 
perature Regulation, by J. C. Scott 
and H. C. Bazett; Annual Review of 
Physiology, Vol. III, 1941, p. 107). 
The human body thus adjusts it- 
self to low environmental tempera- 
tures chiefly by constriction of the 
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blood vessels of the skin and to high 
atmospheric temperatures largely 
by dilation of the blood vessels of 
the skin (along with sweat produc- 
tion). 

Blood supply to the skin can be 
abundant and its concentration in 
any locality is controlled by the 
central nervous system. There are, 
especially in the extremities, many 
capillaries of the blood-vascular 
system forming networks through- 
out the body. A rich nerve supply 
is provided so that the skin can be 
flooded rapidly with blood or be 
voided of blood in accordance with 
temperature regulatory demands. 
The blood, consisting largely of wa- 
ter, has a high heat capacity so 
that a small temperature difference 
suffices for the flow of a large 
amount of heat to the blood in the 
interior parts of the body and away 
from the blood at the surface of 
the body. The body surface tem- 
perature depends upon the amount 
of heat dissipated to the environ- 
ment and the amount of heat flow- 
ing by conduction and convection 
from the body interior, which in 
turn is a function of the blood sup- 
ply to the peripheral tissues. 

Keeton et al [The Influence of 
Physiological Research on Comfort 
Requirements, by Robert W. Keeton, 
Ford K. Hick, Nathaniel Glickman 
and M. M. Montgomery; ASHVE 
Transactions, Vol. 47, 1941, p. 159] 
reason that when the capillary bed 
in the skin dilates, the blood vol- 
ume of the body evidently shifts 
from blood channels which serve as 
reservoirs to the vascular system of 
the integument; i.e., there is avail- 
able a quantity of blood in quiescent 
storage depots which’ enters the 
circulation when the circulating 
volume must be expanded. Accord- 
ing to this process, the total blood 
volume remains approximately con- 
stant but the circulating volume 
changes due to vasoconstriction and 
vasodilation. Winslow [Recent Ad- 
vances in Physiological Knowledge 
and Their Bearing on Ventilation 
Practice; ASHVE Transactions, Vol. 
45, 1939, p. 111] deduces that the 
body calls on its store of water in 
the body tissues to raise the total 
blood volume as more blood is re- 
quired for circulation. Whatever 
the method of increasing the cir- 
culating volume, the observed rise 
can reach 8 to 12 percent in hot, 
humid conditions. This increase in 
the quantity of blood used to con- 
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vect heat and, incidentally, to in- 
crease the conductance of the pe- 
ripheral tissues, is the first adjust- 
ment to a hot condition. Cardiac 
output does not increase until there 
is a rise in temperature of the body 
mass or until the heat production 
of the body is affected. At this con- 
dition the peripheral vessels have 
reached a state of maximum dila- 
tion and further heat loss can be 
effected only by increasing the rate 
of blood flow. 

Aside from temporary changes 
in circulating blood volume to ad- 
just to immediate changes in en- 
vironmental temperature, the con- 
trol of the total human blood vol- 
ume along with redistribution of 
blood between the interior and ex- 
terior portions of the body are im- 
portant physiological adjustments 
associated with acclimatization to 
continued extremes of environ- 
mental temperature. Bazett, 
Sunderman, Doupe and Scott [Cli- 
matic Effects on the Volume and 
Composition of Blood in Man, by 
H. C. Bazett, F. W. Sunderman, 
J. Doupe and J. C. Scott; American 
Journal of Physiology, Vol. 129, 
1940, p. 69] find a 15 to 40 percent 
increase in human blood volume in 
summer over winter. Large altera- 
tions in blood volume in response to 
climatic changes have also been re- 
ported by Taylor, Henschel and 
Keys [Cardiovascular Adjustments 


in Exposure to Dry Heat, b 
Taylor, A. F. Henschel and A 
American Journal of Phy 
Vol. 139, 1943, p. 583]. Th 
group conclude that the ; 
adjustment involved in acc! 
ation is an improvement 
cardiovascular efficiency. 

For rapid adjustment 
temperature changes rathe 
the slow modifications ass 
with acclimatization, the a 
regulation of the body temp: 
is accomplished largely by t 
ripheral vascular systems 
extremities. Benedict and Ww: 
point out that 30 percent 
body heat dissipation occurs 
hands and lower legs whic} 
Stitute only 12 percent of th: 
Surface area The circ 
through an extremity can 
high temperature’ environn 
eight times that under comfo 
conditions. In general the 
over the trunk, thighs and 
ders does not have the numb: 


capillaries that respond to temp 


ature regulation that are foun 


the skin of the hands and feet 
Summarizing, the flow of he 
the body surfaces takes place b 
processes of conduction acro 
tissues and by _ convectior 
the blood flows from the hotté 
cooler parts of the body. The pi 
cal regulation is due in the m 
a change of conductivity ove 
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Relation between metabolism, storage, evaporation, radiation plus convection 


and operative temperature for the clothed subject (from 


Ventilating, Air Conditioning Guide, Vol. 27, 1949, p. 218) 
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gradient between environmental 
and internal body temperatures 
which is effected by control of the 
peripheral vascular system. 


External 
Heat Flow 
Heat production in the body and 
heat loss from the body must even- 
tually balance if body temperature 
is te remain constant. Heat is lost 
from the body surface by radiation, 
convection, conduction and vapor- 
ation. Under ordinary circum- 
stances a negligible amount of heat 
flows from the body by conduction 
and in calorimetric studies of hu- 
mans, conduction is eliminated by 
using the least possible body sup- 
port made of a material which is a 
poor conductor of heat. When no 
work is done on or by the body and 
conduction is neglected, the first 
law of thermodynamics applied to 
the body may be expressed by the 
following equation [Physiological 
Reactions and Sensations of Pleas- 
antness Under Varying Atmospheric 
Conditions, by C.-E. A. Winslow, 
L. P. Herrington and A. P. Gagge; 
ASHVE Transactions, Vol. 44, 1938, 
p. 179]: 
M rare =RzC 
where 
M= rate of metabolism (heat pro- 
duced in body) 
S = rate of storage (change in in- 
trinsic body heat) 
E= rate of evaporative heat loss 
(always positive) 
R= rate of radiative heat loss or 
gain; and 
C= rate of convective heat loss o1 
gain 
The important factors governing 
these heat exchanges are listed be- 
low 


I. Evaporation 
A. Environment 
1. Dry bulb temperature of 
air 
2. Movement of air. 
3. Relative humidity of air 


B. Body 
1. Moisture available for 
evaporation. 
2. Area of evaporating sur- 
face. 


3. Temperature of evapo- 
rating surface. 


Il. Radiation 


A. Environment 
1. Mean radiant tempera- 
ture of surface. 
2. Emissivity of surface. 
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Thermal interchanges for clothed subjects at various dry bulb temperatures, 


comparing ASHVE and Pierce laboratory data (from ASHVE’s Heating, Venti- 
lating, Air Conditioning Guide, Vol. 26, 1948, p. 202) 


B. Body 
1. Mean temperature of 
effective radiating area 
2. Effective radiating area 
—shape factors 
3. Emissivity of skin sur- 


face 


III. Convection 
A. Environment 
1. Dry bulb temperature of 
air. 
2. Movement of air 
B. Body 
1. Temperature of effective 
convective area 
2. Effective convective area 


IV. Storage 
A. Environment 
1. Total heat demand of 
the environment (as in- 
fluenced by all the fac- 
tors listed under I, II 


and III) 
B. Body 
1. Metabolic rate 
2. Rate of external me- 
chanical work performed 
Partitional 
Calorimetry 


An analytical solution of the 
above equation is difficult because 
of the laborious task of establish- 
ing the values of the heat flow 
terms for the variable conditions 
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to which the body is subjected. By 
making certain assumptions, how- 
Winslow, Herrington and 
Gagge, working at the Pierce labo- 
ratory, New Haven, Conn 


ever, 


have ac- 
complished a solution 

To distinguish their method from 
the conventional form of calorime- 
try in which the measurement con- 
sists of a quantity of heat cap- 
tured by the apparatus, they have 
employed the term partitionai cal- 
orimetry. By this method the in- 
terchanges between the body and 
environment are determined as 
they occur instead of by summing 
results over a period of hours as in 
“heat trap” calorimeters. By par- 
titional calorimetry, the results of 
heat transfer by the various physi- 
cal avenues are determined by pri- 
mary measurements associated with 
a particular avenue. Calorimetry 
of the ordinary type does not per- 
mit separate determination of the 
values of radiation and convection 
loss, whe"eas partitional calorime- 
try evaluates these effects inde- 
pendently. Furthermore, the proc- 
ess of adaptation to varying 
proportions of heat transfer by ra- 
diation and convection can be 
studied. 

The general picture of the proc- 
esses of thermal interchange as de- 
termined by the method of parti- 
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Importance of skin temperature in calorimetric studies (from ASHVE’s Heating, 
Ventilating, Air Conditioning Guide, Vol. 27, 1949, p. 217) 


tional calorimetry is shown in the 
curves on page 88. It will be 
noted that the temperature scale 
is in terms of the operative tem- 
perature index. This index is a 
generalized environmental temper- 
ature scale that combines in a 
Single measurement any combina- 
tion of mean radiant temperature, 
ambient air temperature, humidity 
and air movement. Its use as a 
generalized temperature scale gives 
experimenters in calorimetric stud- 
ies a common reference measure- 
ment for diverse conditions. This 
factor is defined as “the equivalent 
environmental temperature with 
which a warm body (such as a 
human or animal subject) with 
surface temperature, 7., exchanges 
heat at a standard cooling rate” 
{Standard Operative Temperature, 
A Generalized Temperature Scale, 
Applicable to Direct and Partitional 
Calorimetry, by A. P. Gagge; Amer- 
ican Journal of Physiology, Vol. 131, 
Nov.-Jan. 1940-41, p. 93). 

If the mean radiant temperature 
of the surroundings is equal to the 
air temperature, then the operative 
temperature is numerically equal 
to the dry bulb temperature of the 
air. This fact is utilized in the sec- 
ond accompanying figure, which 
compares the Pierce laboratory 
data on thermal interchanges for 
clothed subjects with ASHVE data. 


Thermal Interchange 

Relations 

The Pierce laboratory data are 
for semi-reclining subjects and the 
ASHVE data are for subjects seated 
at rest. All the information is for 
lightly clothed male subjects in still 
air (15 to 25 fpm) of 40 to 50 per- 
cent relative humidity. In the 
ASHVE studies, Houghten, Teague, 
Miller and Yant [Heat and Mois- 
ture Losses From the Human Body, 
by F. C. Houghten, W. W. Teague, 
W. E. Miller and W. P. Yant; 
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ASHVE Transactions, Vol. 35, 1929, 
p. 245] calculated the total heat 
loss by measuring the heat pro- 
duced and added to this the body 
storage, positive or negative, as in- 
dicated by changes in body temper- 
ature. They were able to measure 
the heat loss by evaporation and 
calculated that due to radiation 
and convection combined by taking 
the difference between the total 
heat loss and evaporative heat loss. 

An accompanying curve illus- 
trates the importance of skin tem- 
perature in calorimetric studies. 
From the nature of the factors in- 
volved, heat interchanges by radia- 
tion must be necessarily a function 
of the difference between skin tem- 
perature and the mean radiant 
temperature of the environment, 
and heat interchange by convection 
must also be a function of the dif- 
ference between skin temperature 
and air temperature. Any devia- 
tions from a linear relation for the 
heat losses (or heat gains) by con- 
vection and radiation when plotted 
against operative temperature must 
be due to variations in skin tem- 
perature. Skin temperature at any 
point is the result of heat brought 
to it by convection and conduction 
and that lost by the various dis- 
Sipative devices. Thus, the amount 
of heat to be lost from the body in 
order to maintain constant body 
temperature and the temperature 
and humidity of the environment 
are the chief factors which affect 
the surface temperature in various 
parts of the body. Skin temperature 
control is the sensitive mechanism 
of the human thermal regulatory 
system which governs heat loss 
from the body. 

From the illustrations (Pierce 
data) showing the thermal inter- 
changes between the clothed body 
and its environment, two critical 
points are observed. At 78 F (oper- 
ative temperature) the heat pro- 
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duced by metabolism is bala 
the heat loss due to eva; 
and radiation plus convecti 
bined. At this temperatu 

body storage is zero. Beyo 

point the body is warmed 

until at 84 F (operative té 

ture) there is a definite in 

in the evaporation curve a 

body begins to cool. The ar 
tween 78 and 84 F has been 

the region of vasomotor reg 

{The Influence of Clothing 
Physiological Reactions of t) 

man Body to Varying Envir 

tal Temperatures, by A. P. « 
C.-E. A. Winslow and 
Herrington; American Jour 
Physiology, Vol. 124, No. 1, O 
1938, p. 30]. Below 84 F, the eva; 
rative heat loss is essentially 
stant at a value associated wit 
sensible perspiration. Above 8&4 F 
the thermal balance of the b 
maintained by increased eva; 
tive loss as the heat loss by radia 
tion and convection combined de- 
creases until at 95 F the body act 
ally gains heat by these avenu 
The increased evaporation doe 
exactly compensate for the de- 
creased radiation and convectio: 
so that warming of the body tiss 
takes place. 

The area above 84 F is called t! 
region of evaporative regulation 
Below 78 F, the evaporative los 
constant while the heat loss due t 
convection and radiation increas¢ 
progressively as the environmenia 
temperature decreases. Since t 
increased heat loss is not balanced 
by a change in metabolism or evap- 
oration, there is a parallel cooling 
of the body tissues. The area below 
78 F is called the region of bod 
cooling. 

{This is the second of a series 
articles on this subject by Messrs 
Menke and Ringquist. The first a; 
peared in the October HPAC.| 
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urvey of Retailers Proves 


Air Conditioning Essential 


T uar sTorEs and other commercial 
users in the 63rd and Halsted St. 
section of Chicago (one of the busi- 
est and largest neighborhood shop- 
ping centers of the city) realized a 
dozen years ago the competitive 
advantages of air conditioning was 
brought out in the report of a 1937 
survey by Knight C. Porter and 
William P. Rock published in the 
March 1948 HPAC. 

The question is still an important 
one, and last May the author made 
a survey, comprising direct person- 
al interviews with over 150 store 
proprietors and managers, in the 
same area. The questions asked 
were: 

“Does air conditioning increase 
your summer business?” 

“If so, why do you feel that way?”’ 

Or in the case of a non-air con- 
ditioned store: 

“Why haven't you air conditioned 
your store?” 

“Do you think it hurts you com- 
petitively?” 


4 “Must” for 

Restaurants 

In 1937 there were no air condi- 
tioned restaurants in the area sur- 
veyed. Today, there are four. 
(Grills and sandwich shops were 
surveyed, but only places with full- 
course menus were considered as 
restaurants.) 

Why? Well, one proprietor 
laughed when he was asked. “To 
Stay in business, of course!”’ was his 
reply. Another restaurant manager 
remarked that it was a “must” in 
the restaurant business. “The pub- 
lic demands it,” he said. Another 
restaurant proprietor, when asked 
if air conditioning increased his 
summer business, replied, “It does, 
and I have the figures to prove it.” 
This restaurant has been in the 
Same location for over 15 years, and 
did not install air conditioning un- 
til 1939. 

Not every retail store manager 
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was as emphatic about the neces- 
sity of air conditioning as were the 
restaurant men. However, many 
stores have equally impressive rec- 
ords. In 1937, for instance, there 
were three air conditioned shoe 
stores out of 10 establishments. To- 
day, in the same area, there are 
eight air conditioned stores out of 
11 establishments 


Sells More 
Shoes 
The manager of a large chain 

shoe store remarked that one of the 

important phases of air condition- 
ing is keeping the salesmen com- 
fortable as a direct benefit in the 
selling of more shoes. “Personnel 
can’t do a good job of selling if 
they are uncomfortable and irri- 
table,” he said. The proprietor of a 
large medical shoe store merely 
said he installed air conditioning 
when he moved to this new build- 
ing. He had been located in the 
area for many years but had never 
air conditioned. It is interesting to 
note that he wasn’t certain of the 
competitive advantage of air condi- 
tioning, yet the 

drive to have a 

new location 

with a new front 
and new fixtures 

—was all part of 

the desire to 

keep up with the 
other shoe stores 
on the block ... 
and all the shoe 
stores on his 
block have air 
conditioning. 
The most com- 
petitive line in 
this area is, I 
believe, women’s 
apparel. These 
stores not only 
dominate the 
field in numbers 
but appear to 
have the largest 


and aiso the finest establishments 
The manager of one of the pio 
neers in air conditioning in this 
type of store replied to my ques- 
tion, “Why, mister, air conditioning 
saves our summer business We 
would lose all the benefit of ou! 
advertising and whatever traffic we 
could attract into the store if we 
didn’t have air conditioning 
However, he also made a distinc 
tlon concerning various store sizes 
in relation to air conditioning. The 
larger the store the more important 
it is that it be air conditioned, he 
said. A smaller store, even women’s 
ready-to-wear, g 
away without air conditioning. But 
a large store can’t do without it 


+ 


possibly can get 


This was his analysis, and man- 
agers of other large stores made 
similar comments 

A manager of a large chain store 
was very worried because her air 
conditioning system was not on 
and the service company couldn’t 
promise her service for quite a 


while. This was during an early 
May heat wave and right before 
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IRWIN H. DIAMOND, of Air Conditioning Service, Chicago, 
has a two-way interest in store installations—the first being 
sales and service of air conditioning equipment, and the second 
due to a course at Northwestern University on retail store 
management which he completed earlier this year. For his term 
paper, he surveyed commercial users of air conditioning in a 
neighborhood shopping center which had been studied by others 
in 1937 and reported on in an article in our March 1938 issue. 
Some of the results of his informal survey are given here 


Mother’s Day. She painted a rather 
gloomy picture of her Mother’s Day 
sales if the heat kept up. 

The manager of another large 
chain store reported that customers 
refused to try dresses on during the 
summer months at one time when 
their air conditioning system broke 
down. “They just walked in and 
walked out,” she said. She felt that 
people search out the store with air 
conditioning. 

Two proprietors of small size, in- 
dependent, women’s apparel shops 
that were not air conditioned said 
that air conditioning was impor- 
tant, but they felt it cost too much. 
Both, however, said they have been 
giving future installations serious 
consideration. One felt he was los- 
ing out because so many of the 
other stores on the block were air 
conditioned. 


No Millinery 

Users 

This illustration of the impor- 
tance of air conditioning in retail 
women’s apparel shops is interest- 
ing when compared with the mil- 
linery shops in the neighborhood. 
Four shops were interviewed; none 
had air conditioning. All the shops 
had a nice traffic flow, and outside 
it was hot and humid. Yet, none of 
the shop managers interviewed 
listed air conditioning as an essen- 
tial. It would be nice, they would 
like it, but certain characteristics 
of the business made them feel it 
wasn’t required. 

First of all, July and August are 
not in the millinery season—their 
season is over by June. The hot 
spell in early May this year was 
exceptional, but it didn’t seem to be 
hindering the millinery business. 
Another factor is that none of these 
hat shops is very large. 

Since 1937, there has been a tre- 
mendous business growth in this 
area. Specialty shops have sprung 
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up and the chain stores have be- 
come more entrenched. An art shop 
that moved from one location to 
another considered air conditioning 
on a basis that has set a pattern of 
thinking in many jewelry and simi- 
lar shops. That is, if the consumer 
would spend more time in the store. 
they would tend to increase im- 
pulse buying. 


Comfort Aids 

Impulse Buying 

Retail Management magazine 
(November 1948) reported the fol- 
lowing on impulse buying: 

“Merchandisers who have studied 
the subject from every angle main- 
tain that customer comfort will 
contribute enormously toward in- 
creasing the number of unit sales. 
This is because the comfortable 
shopper is a leisurely shopper and 
leisurely shopping creates impulse 
sales. The importance of impulse 
buying is readily apparent since 
this has been found to account for 
38 percent of all retail purchases.” 

A long established jewelry store 
reported that the customer will 
come into a store whether it is air 
conditioned or not because of the 
reliability of the store and reputa- 
tion of the owner. This reasoning 
was by no means singular, for only 
four of the nine jewelry stores were 
air conditioned, and even the air 
conditioned stores did not go so far 
as to say that air conditioning in- 
creased their summer business. 
They all felt that it helped, but 
wasn’t too important. 

However, one large chain credit 
jeweler reported that when people 
come in to make payments they 
linger around a little watching the 
television sets, etc., because it is 
comfortable. Frequently, some other 
merchandise attracts them, and 
ultimately they purchase it. What 
the frequency of this type of sale is 
or the relative dollar value of the 


sale is unknown; however, 
curred frequently enough f: 
to mention it, which in it 
indicative of its importance 

The proprietor of a small 
store made an interesting com jen 
His store was not air conditi neq 
however, he did not have an; 
petition for blocks around rig! ’ 
the avenue.” He wasn’t partic iJar- 
ly concerned about air condi! ion- 
ing, although he would like it By; 
when asked if another liquor re 
opened up across the street and 
had air conditioning, would hs 
install it, he replied, “Immed 
ly.” 

There are not many grocer 
stores in the area, but the manage: 
of a large ‘“super-mart” that was 
planning to remodel within | 
month reported that air condition- 
ing was included in the plans. He 
also said that customers often re- 
marked about the shopping 
fort at a nearby competitor's. Thi; 
store is very large, accommodates 
many at a time, the large plat 
glass windows face the south, and 
it is a one story structure. All this 
contributes to the heat load of the 
store, and may have had a lot to d& 
with deciding upon air condition- 
ing. 


Lease Factor 

Is Important 

An important point in consider- 
ing air conditioning is the leas: 
factor. This problem has been more 
apparent since the war, and « 
tinues to be a bone of contentio: 
with many retailers. One confe 
tionery store owner expressed con- 
cern over his rental arrangements 
by saying, “I would buy air condi- 
tioning for my store, but my leas¢ 
is for two years. I buy air condi- 
tioning, then the landlord raises 
my rent, and I have to move.’ 

The legitimacy of his fears seems 
valid, but whether he would instal! 
air conditioning if he had a good 
lease is unknown. Nevertheless, 4 
dozen or so proprietors made com- 
ment on the fact that iristability of 
rental conditions precluded any 
consideration of a large investment 
in air conditioning. 

cod * cd * 

The Equipment Developments an 
Recent Trade Literature columns pub- 
lished each month in HPAC are i 
tended to keep you posted on new a 
improved products. Be sure to read 
these departments regularly. 
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How to S-p-a-c-e 


UPPORI 


IPE 


Tx AUTHOR has been involved in 
the design of several hundred miles 
of outside pipe lines for large proc- 
ess industry plants. In this work, 
the economical spacing of pipe sup- 
ports was of major importance, and 
a great deal of time was spent in 
studying the problem. 

It was surprising to find that 
much of the literature on the sub- 
ject was ultraconservative, and in 
many cases obvious errors were no- 
ticed. As a result of considerable 
study, a design procedure was de- 
veloped; and it is reported here for 
the benefit of others who may have 
use for it. In addition to developing 
a theory, a means for quickly ap- 
plying the theory to everyday prob- 
lems is presented. 


Caleulation of Combined 

Stress Important 

Stress in the pipe is the most im- 
portant criterion in determining 
the spacing of pipe supports. If it 
is desired to space the supports as 
far apart as possible, several 
stresses in the piping must be fig- 
ured and properly combined to ob- 
tain the total equivalent stress. In 
the following section, the author 
is attempting to make a highly re- 
fined analysis of stress. In actual 
practice, many of the stresses cal- 
culated may be very small so that 
they may be neglected; whereas in 
some cases, all of the stresses must 
be considered. It is realized that 
many shortcuts will be apparent to 
designers for particular cases, but 
this article is intended to cover 
general conditions where any one 
of the several stresses existing in a 
pipe may be critical. The various 
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Stresses that must be calculated are 
summarized as follows 


S”, the bending stress caused by the 


dead weight of the pipe. 

Sw, the bending stress caused by the 
wind load. 

St, the bending stress caused by 
thermal expansion of the pipe 


Sb, the resultant of all of the above 


bending stresses. 

T, the shear stress caused by twist- 
ing of the pipe due to thermal 
expansion 

Sa, the axial stress caused by pres- 
sure in the pipe. 

Sp, the hoop tension in the pipe wall 
caused by the pressure in the 
pipe. 

Sr, the radial stress caused by pres- 
sure in the pipe. 

Se, the combined equivalent stress 
This stress measures the total 
effect of all of the above stresses 
acting together 


This article is principally con- 
cerned with the calculation of S 
and Sw. These are bending stresses 
which are directly affected by the 
spacing of the pipe supports. The 
other stresses are mentioned to 





show how they affect the combined 
equivalent stress Se. In figuring the 
bending stress S”, the piping is 
considered to be either completely 
restrained at the supports; or to be 
freely supported, depending on 
conditions. 

The above assumption of fixed or 
free supports is made in the inter- 
est of simplicity. It would be quite 
impossible to evaluate accurately 
the degree to which each support is 
actually restrained. For one thing, 
a stress pattern is locked in the 
piping during erection, and this 
pattern will vary with the method 
used in erecting the pipe. If a long 
line of piping were welded together 
on the ground with temporary sup- 
ports at frequent intervals, and 
then hoisted into place and per- 
fectly aligned, the stress pattern 
would closely approximate theoret- 
ical conditions. If, on the other 
hand, shorter lengths were hoisted 
into place, and welded together 
after erection, the stress pattern 


THEODORE E. BRIDGE, a mechanical engineer with the Uni- 


versity of Chicago in connection with a project under construction 


for the Argonne National Laboratory, acquired a wide experience 


in the design of power and of process piping during 15 years 


with E. I. du Pont de Nemours & Co.; he has also had experience 


in the field of very high pressures. 


In his article (of which this is 


the second part) he presents a rational method for determining 


the spacing of pipe supports. The data are of particular value 


in those instances where it is desired to place the supports as 


far apart as possible. 


available elsewhere 


, November 1949 


Little 


information on the matter is 
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SYMBOLS 


C =the term, (E 1/144) (dy/dx) 
which is proportional to 


slope. 

dy = differential change in defec 
tion, ft. 

dx = differential length of beam, 
ft. 

E = Young’s modulus of elastic- 


ity, psi. 

I= moment of inertia of pipe 
section, in.* 

L = distance between fixed sup- 
ports, ft. 

L' = distance between free sup 
ports, ft. 

M = bending moment, ft-lb. 

V = the vertical shear loading on 
the pipe, lb. 

W =the weight of bare empty 
steel pipe, lb per ft. 

X = the distance of any point on 
the pipe from the origin, ft. 

y = the deflection of the pipe at 
any point X ft from the 
origin, ft. 

Y =a term proportional to de- 
flection (E 1/144) y. 


would vary with the location of the 
final welds. If the final welds 
could be located at a distance from 
the support equal to 0.21 L, the 
stress pattern would closely approx- 
imate theoretical conditions. 

The possibility of localized stress 
beyond the yield point, caused by 
misalignment or by unfavorable 
erection procedure, is not actually 
too serious. A factor of safety of 
four is required by the ASA Code 
for Pressure Piping. Even if lo- 
calized stress beyond the yield point 
is encountered, it will not result in 
failure because the slight bending 
of the pipe would immediately re- 
lieve the localized bending stress. 

The above discussion is intended 
to show that the assumption of 
fixed or free supports is justified. 
It is not considered feasible to esti- 
mate the degree to which any of 
the supports are restrained. 


In a Long Line of Supports, Only 
the End Spans Need Be Considered 
as Freely Supported. All Other Spans 
May Be Considered as Fixed—In a 
long line of supports, only the end 
span is considered to be freely sup- 
ported, and the other spans are 
considered to be fully restrained at 
the supports. To prove that this is 
a reasonable assumption, a careful 
analysis of the bending moment 
diagram has been made in a piping 
system (Fig. 4) in which there are 
four equal spans in the center and 
one shorter span at either end, 
making a total of six spans. 

By referring to Fig. 4, the follow- 
ing simultaneous equations are 
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readily written from the funda- 
mental beam theory. Take the 
origin at a and calculate conditions 
at point b: 


Mb = Ma + VaL—WL*/2 ..[23] 


Cb = MaL + VaL*/2—WL'*/6 
[24] 


Yb = 0 = MaL*/2 + VaL'/6 
SS Of: ee [25] 
Next, take the origin at b and 
calculate conditions at point c: 
Mc = Mb + VbL—WL*/2 ..[26] 
Ce = Cb + MbL + VbL*/2 
4 fy. Sere [27] 
Ye = 0=CbL+ MbL’*/2 
+ Vb L*/6—WL'‘/24 ..[28] 
Finally, take the origin at c and 
calculate conditions at d: 
Md=0=Mc+VcLaA 
— fee [29] 
Yd = 0=CcLA + McL’*A*/2 
+ Ve L*A*/6—WL 2 
The solution of the above eight 
Simultaneous equations is tedious, 
but the results may be written as 
follows: 


Ve = WL (1/21 + 2A*/7 


+ 5A°/12) 
(4A/7 + 2A7/3) ...... [31] 
Vb = WL(17/28 + 9 A*/14) 
ae [32] 
Va = WL(11 + 6A") /8 
—15(Vb+VcA) ...[33] 


Mc = WL*A*/2—VcLA ...[34] 
Mcd (W L*A*/8) + (Mce/2) 

+ (Mc*/2 W L*A*) ....[35] 
Mb (W L*/2) + Mc—VbL 


Ma (W L*/2) + Mb— VaL 

i he [37] 

If all spans are designed for the 

same stress and assuming that the 

middle spans are fixed and that the 

two end spans are freely supported, 
it will follow that: A L'/L 

273 0.818, A* = 0.667, A* =0.540. 

If these values are substituted in 

the above, the following equations 

may be written: 


Ve=+0506WL .......... [38] 
Vb=+0509WL .......... [39] 
Va=+0491WL .......... [40] 
Mc = —0.0806WL? ......... [41] 
Mcd = + 0.048WL* .......... [42] 
Mb = —0.090WL* .......... [43] 
Ma = —0.081WL? .......... [44] 


The bending moment for a pipe 
fully restrained at the supports is 
expressed by Equation 5, M = 
W L*/24— W X*/2, given on p. 95 of 
the October issue. It can be shown 
that the bending moment will be at 





a maximum at the supports erp 
X = L/2. This may be subst teq 
in Equation 5 to give the max .ym 
bending moment for a fixed. a; 


M = 0.0833 WL’ .... 4s 


It will be seen from Equati , 43 
that the maximum bending  mp.- 
ment in the piping system s owy 
in Fig. 4 occurs at support b. “yr. 
ther, it is noted that the be: dine 
moment at this point is only 8 pe; 
cent greater than that calcuateg 
for a fixed span in Equation 45 
From the above, it is believed 
the assumption of fixed su; 
for the middle spans of a long line 
of supports is justified provided 
that the end spans are considered 
to be freely supported. 

The normal factor of safet 
four, as required by the Code for 
Pressure Piping, will easily absorb 
the slight error introduced by this 
assumption. This is particularly 
true when one realizes that the 
stress is localized at the support 
The bending moment reduces very 
rapidly as one moves away from 
the supports; and, in the event of 
unfavorable erection methods, slight 
bending of the pipe at the support 
would produce a more favorable 
stress pattern in the pipe. More- 
over, the error introduced by the 
assumption is probably small when 
compared to the probable stresses 
introduced by normal misalignment 
of the pipe during erection. 


All Spans in a Long Line of Supports 
May Be Considered Fixed If the Piping 
Is Made to Overhang the End Sup- 
ports by an Amount Equal to (0.41 L)— 
Just as in the preceding paragraphs 
it was proved that the middle spans 
may be considered fixed if the end 
spans are considered free, so in the 
following paragraphs it will be 
demonstrated that all spans may 
be considered fixed if the piping is 
made to overhang the end supports 
by an amount equal to 0.41 L. In 
order to prove this point, the piping 
as shown in Fig. 5 is analyzed in 
detail. 

Take the origin at point a and 
calculate conditions at point b 


Mb = Ma + VaL—WL’*/2 46 
Cb MaL + VaL*/2—WL' 6 


Yb = 0=MaL'/2+VaL’/6 | 
at 1 ey 48 


Take the origin at point b and 
calculate conditions at point 
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M. = — W L’*A*/2 = Mb+ VbL 


Ye =0=CbL+ MbL’*/2 
+ Vb L*/6—W L‘/24 . .[50] 


The above simultaneous equations 
may be solved to obtain the follow- 


ing results: 


Mc = —WL’*A*/2 .... .. [51] 
Mb = — W L*(3—4 A®) /28 ..[52] 
Ma = —WL*(1 + A*)/14 ...[53] 
If A is made equal to 0.41, the 


A 


following values will be obtained: 





Mec — 0.9835 W L , [54] 
Mb = — 0.0833 W L .. [55] 
Ma = — 0.0835 WL’ .. [56] 
For a fixed span it has been 


TOP TO BOTTOM 


Fig. 4—Bending moment diagram for 
a continuous beam with seven supports. 
All spans are of equal length except the 
end spans which are shorter. The beam 





is not restrained at the ends 


Fig. 5—Bending moment diagram for 
a continuous beam with five supports. 
All spans are of equal length, and the 
beam is made to overhang the end sup- 
ports to simulate a fixed beam. M 

the bending moment at the support in- 
dicated by the subscript; L the spac- 


ing of supports 


Fig. 6—An actual piping system in 
which the end spans are considered 
freely supported, and the other spans 
are considered fixed. L the spacing 
for fixed spans, and L’ the spacing 
for spans which are considered freely 








supported 


Fig. 7—Showing hew all spans may be 
considered as fixed, if the piping is 
made to overhang the end supports by 
an amount equal to 0.41 L 


Fig. 8—Normal clearances at a railroad 
crossing, showing that the spans ad- 
jacent to the elbows in a vertical plane 
are considered to be freely supported 
due to the flattening effect introduced 
by the elbow. L the spacing of sup- 
ports for spans which are considered 
fixed; L' = the spacing of supports for 
spans which are considered to be freely 
supported 








Fig. 9—How all spans at a railroad 
crossing may be considered fixed, if 
the piping is made to overhang the 
supports by a caleulated amount which 
will introduce enough negative bending 
moment at the support to make it 
equivalent to a fixed span. L the 
spacing of the supports. B is given. 
The spring hangers may be omitted if 
the themral expansion in the vertical 
may be neglected 
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shown, in Equation 45, that M - 
— 0.0833 W L*. From the above, it 
will be seen that if the piping is 
made to overhang the end supports 
by an amount equal to 0.41L, all 
spans may be considered as fixed. 

Still Other Conditions Which De- 
termine Fixed and Free Spans—In 
Figs. 6 and 7, two systems are 
shown to indicate fixed and free 
spans in a long line of supports. L 
is always used to designate the 
spacing of supports which are con- 
sidered fixed, and L’ is used to des- 
ignate the spacing of supports 
which are considered free. 

In Fig. 8 a railroad crossing is 
shown. Note that flattening effect 


system at that point. This makes A’ +AB—1/6 


the elbow act a little like a hinge so 
that spans adjacent the elbow must 
be considered as freely supported. 
If the piping at a railroad cross- 
ing is made to overhang the sup- 
ports, as shown in Fig. 9, the spans 
may be considered fixed. Let A be 
the ratio of the overhang to the 
length of the span; that is, AL 
the length of the overhang. It is 
desired to choose a value for A 
which will make the negative bend- 
ing moment at the support equal to 
that which would exist in a fixed 


has been developed. 


span: 


—M = WL*/12= (WBAL* 
+WA®L’)/2 ......... [57] 


The factor B is usually fi 
the dimensions of the pipi: 
tem, but the factor A may b: 
by replacing the supports. 
factor A is calculated by m« 
Equation 58, the spans adjac: 
elbows in the vertical plane : 
considered as fixed. 

In the foregoing paragra 
method of deciding which 
are fixed, and which spans a: 


{This is the second of a s« 
articles by Mr. Bridge on h 


at the elbows in the vertical offset 
adds considerable flexibility to the 


Gives Recommendations for 
Oil Fired Boiler Settings 

Many factors affect the design of the setting and fur- 
nace of an oil fired boiler. According to Kalman Steiner, 
fuel engineer, C. Hoffberger Co., the design usually takes 
cognizance of the engineering problems in the case of in- 
dustrial and power boilers, but in the case of smaller 
boilers (under 200 hp) fundamental requirements may be 
overlooked. 

In his paper, Oil Fired Settings for Small Boilers, pre- 
sented at the recent fall meeting of the American Society 
of Mechanical Engineers, he reviews the various methods 
of rating these small boilers and cites the diversity of 
units in use for expressing boiler capacity. In his opin- 
ion, this gives rise to confusion in formulating concepts 
of relative performance ability of different boilers. By 
way of illustrating the lack of agreement as to an accept- 
able standard of the rate of heat release. Mr. Steiner 
tabulates data from municipal and other regulations gov- 
erning heat release rates. 

Stating that the fundamental basis of boiler setting de- 
sign should be gross input to the firebox in Btu per hr, 
the author recommends a basic rate of heat release for 
design purposes of 24.000 Btu per cu ft per hr. Assuming 
a combustion efficiency of 70 percent. this corresponds to 
an allowance of 2 cu ft per developed boiler horsepower. 
The figure is given as a safe maximum rate for small boil- 
ers having a refractory firebox and carrying a moderate, 
continuous load under natural draft. 

Copies of this paper, No. 49-F-16, may be obtained 
from ASME headquarters, 29 W. 39th St.. New York 18. 


Trans-Arabian Pipe Line 
Presents Unusual Problems 

The main problem of construction which distinguishes 
the trans-Arabian oil pine line from a similar project in 
this country is due to the remote location and the large 
supporting organization required to back-up the actual 
construction staff. Some of the principal design features 
and a few of the more interesting and unusual problems 
of construction are described in a paper, Some Features 
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Multiply through by (2/WL’*): 


space pipe supports. The fir isn 
published in the October HPAC 


of the Engineering and Design of the Trans-Arabian Pip 
Line, by S. P. Johnson, engineer, Standard Oil ( 
California. 

In order for the reader to better understand the desig: 
of this line, which extends approximately 1070 miles, and 


thy 


to appreciate the peculiar problems involved, the auth 
leads off by reviewing the history of the project. Em- 
phasis is placed on a number of design changes. 

Some of the highlights mentioned include the us« 
two sizes of pipe. Half is 30 in. in diameter and half is 
31 in. This permits telescoping to save shipping charges 
Originally, it was decided to increase the wall thickness 
at the high pressure part of the line so that the working 
pressure could be increased to 885 psi. This reduced the 
number of required pumping stations from eight to six 
a noteworthy saving since each station is, of necessity, a: 
isolated community with recreational, communications 
and other facilities not required in this country. More 
recently the design was altered to permit the addition of 
intermediate pumping stations to bring the total numbe 
to 12. This will mean a maximum capacity of 315,000 bpd 
when using six stations and over 500,000 bpd when using 
all stations (300,000 bpd was the capacity originally fig- 
ured). According to the author, a careful study has indi- 
cated that the pipe line will be under no more net stress 
if no attempt is made to permit expansion and contractior 
and it is simply held rigidly in place, being suitably 
anchored at changes in direction. Many other design and 
construction factors are cited. 

The paper was recently presented at the semi-annua 
meeting of the American Society of Mechanical Engi- 
neers, 29 W. 39th St.. New York 18. 


Graphical Svmbols for Use on Drawings—The Amer- 
ican Society of Mechanical Engineers, 29 W. 39th S' 


standards developed under the procedure of the Amer- 
ican Standards Association. Included are Graphical Sym- 
bols for Welding (Including Instructions for Their Us 
No. Z32.2.1-1949—50 cents: Graphical Symbols for Pip 
Fittings, Valves, and Piping, No, Z32.2.3-1949—40 cents 
and Graphical Symbols for Heating, Ventilating, and A 
Conditioning, No. Z32.2.4-1949—40 cents. 
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Modern Thinking Applied to 


DUCT DESIGN 


Ax INCREASE in area in a duct re- 
duces the air velocity and if not 
handled very carefully can result in 
very high friction because of the 
eddy currents produced by the high 
velocity stream entering the larger 
space where the velocity is lower. 
Increases in duct area cause much 
higher losses than area reductions. 

Practically speaking, when there 
isn't a sharp edge to cause a vena 
contracta, the largest loss in en- 
largement occurs when an opening 
discharges into a plenum. (Ey 
“plenum” is meant a space where 
the velocity is effectively zero.) 

The stream entering the space of 
lower velocity can have a vena con- 
tracta induced by a sharp edge. 
When this occurs, f’ may be greater 
than 1.00. On the other hand the 
stream may come out of the open- 
ing in substantially straight lines 
as it would leaving the end of a 
straight pipe. Under these condi- 
tions the loss is substantially /f’ 
equal to or less than one. Such a 
loss is shown by the 180 deg line in 
Fig. 12. 

The diverging pipe is important 
in duct work. Data available on en- 


SYMBOLS 


A = (area) (square feet); 
usually duct cross section 


D = (equivalent diameter) 


(feet) 
: (sectional area, square inches) 
3 (perimeter. inches) 


f = (friction coefficient, straight 
pipe) h D/Lq; plotted 


vs. R.N. 
f = (friction coefficient, shock 
losses) h/q 


h = (loss of total pressure) 
(inches 32 F water column) 


h = qf’; shock losses, obstruc- 
tions 


L = (length of duct) (feet ) 


q = (one velocity head of the 
average velocity ) = (inches, 
32 F water column) 


R.N. = Reynolds number 
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largements are contradictory and 
little information has been assem- 
bled and plotted /’ vs. R.N. as it 
should be. Because the available 
data are sparse and unclear, Fig. 12 
is presented despite its extreme in- 
accuracy. It has been drawn rough- 
ly to cover rectangular sections in 
which /' is possibly one-third larger 
than /’ for round sections; that is, 
cones. Fig. 12 is for enlargements 
with pipe attached. Without at- 
tached pipe, losses are larger than 
shown. 


Enlargements Made 

at Elbows 

In the case of enlargements made 
at elbows, use the f/f’ for the par- 
ticular type of ell, curve radius, 
etc., increasing it somewhat to al- 
low for the effect shown in Fig. 12. 
The resulting f’ is used with g up- 
stream in the small area. Limit this 
f to one. 

The amount to add to allow for 
enlargement can be estimated by 
laying out the upstream and down- 
stream sections a distance equal to 
the centerline of the ell. Estimate 
the largest angle and refer to Fig. 
12. Add the “enlargement /’ ” to the 
“elbow f’” and use one or the total, 
whichever is least 

An enlargement at an ell is just 
as important as an enlargement 
anywhere else. A contraction at an 
ell doesn’t matter. It can't give 
much loss. 


Enlargement 

Distribution 

Besides being a source of loss, an 
enlargement may give bad distribu- 
tion downstream. Roughly speak- 
ing, there is an included angle of 
14 deg that may be counted on. If 
distribution is required through a 
greater included angle, vanes or 
some form of guides must be re- 
sorted to—just as is done to get 
distribution and lower drop through 
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KIRBY WALKER draws upon 
his experience both in the 
heating and ventilating field 
and in wartime research and 
engineering to discuss duct 
design. A licensed profession- 
al engineer, he was engaged 
on heat transfer and combus- 
tion projects for two large 
aircraft companies during the 
war. He has had a wide ex- 
perience in the heating and 
ventilating industry, and has 
supervised manufacturers’ lab- 
oratory and development per- 
sonnel 


an elbow. Fig. 13 illustrates this 
general rule. 

We hear of the relative merits of 
‘pushing” or “pulling” air through 
heaters and other apparatus. Ac- 
tually it doesn’t matter (except for 
leakage) whether you pull or push 
It is the 14 deg jet that is objected 
to or the stratification at a fan out- 
let. Fig. 13B would have the jet ef- 
fect shown regardless of whether 
the air flow was caused by “push- 
ing” or “pulling.” 


Flush 

Takeoffs 

There are certain types of appa- 
ratus supplied from ducts that re- 
quire a uniform distribution of air 
across the duct feeding them; par- 
ticularly, certain types of ceiling 
outlets and fan inlets. A fan’s rat- 
ing, for instance, is seriously af- 
fected if air enters its inlet poorly 
distributed. Consequently, there 
has grown up a practice of taking 
such an outlet out of the side of a 
duct with no attempt to build elbow 
principles into the connection. 
Since the connection is used to get 
good distribution, it is important to 
make the takeoff smaller than the 
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supply duct all around. Such con- 
nections are shown in Fig. 14. 
Notice that in turning fluid at 
right angles with no attempt at 
streamlining, approximately one 
velocity head is lost. The sharp en- 
trance may cause a loss of ‘2g in 
the takeoff duct, so the total loss of 
such a connection is great. In the 
case of a fan inlet, this loss can be 
cut considerably by using a proper- 
ly vaned elbow or a good straight 
duct leading up to the fan and then 
carefully transforming from a rec- 
tangular duct to a round duct the 
same size as the fan entrance. 
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A” 4 patkinres 
Flush Takeoff Cth fess, ab nit ie dea ta Fi fen Yaak Areas 
at Fan Inlet 
To illustrate the point made re- 
garding fan inlets, Fig. 15 shows a 
fan connected in two ways; first, by 
a well designed elbow and trans- 
formation, and then by a flush 
takeoff. Both designs would give ee: 

f OF /@SS GAIA BoOwkosire 
reasonably good flow distribution > : sides similar for gooa 
at the fan inlet. aistribution without vanes 

For the fan connection using the 
flush takeoff: Fig (3A-Supply Owtlet Distribution 
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0.1425 

For the elbow and transforma- 
tion: 

4-5 0.0188 
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We thus see that the well de- s 
signed fan inlet can cause but one- 
seventh the friction of the poorly 
thought-out boxlike flush takeoff 
connection. 


S8—fr/argement 0 


Transformations : 
Transformations may be used to va ¢ 








increase or decrease duct area, to 
change from one set of dimensions 
to another set, to shift a duct posi- 
tion or direction without the use of 
an elbow, 6r to accomplish some 
combination of these functions. For 
most purposes rectangular flat side 
construction may be used. Some- 
times dimensions and area may be 
changed by use of an ell. If there 
is room for a full radius and the 
aspect width is 0.8 or over, a simple 
radius ell may be used without Advantage: Fairlé good distribution in section & 
vanes. Lisadvantage. loss betweer /&2 roughly egval to gi; 

In general, reductions of area do ss between 2&3 usual metiiod. 
not produce losses as large as in- aoe he pypereg Ge Safest pa Mee <p ghiity at tht 
creases of area. Where you pass . ; 
from one shape to another by the g. / ish Takeotts 
use of flat planes you can at some 
intermediate point pass through an ; 
area very different from the areas F 
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at either end of the transition. In 
such a case it is sometimes well to 
break the piece into two or more 
transitions. If you will scale sec- 
tion A-A in Fig. 16B you will see 
that the area at A-A is 4, and that 
the area at 1 and 2, is 3 

Since a transition can take an 
infinite number of shapes, it is nec- 
essary that we have a criterion for 
judging the possible losses in such 
a fitting. Reliable data are not at 
hand but the slope of a break in 
duct shape can give us some ideas 
regarding a particular case. Ac- 
cordingly, Fig. 16 illustrates a con- 
verging angle and a _ separation 
angle where a duct face departs 
from a straight run. The converg- 
ing angle may be ignored. It does 
not tend to cause turbulence and 
loss. The separation angle indi 
cates a loss. Where such an angle 
exists the fluid tends to break away 
to separate from the duct wall and 
dissipate energy as turbulence 

A separation angle can occur at 
the first and second junctions of a 
transformation so there are two 
places where loss occurs and these 
must be added to get total loss for 
the transformation. These junc- 
tions are numbered / and 2 in Fig 
16. 

Since there are no definite test 
data plotted vs. R.N. for trans- 
formations, the tabulation in Fig 
16C is presented as a rough approx- 
imation. Fig. 16A could vary from 
Straight pipe to two 90 deg square 
turn ells if there were a large 
enough offset. If it became two ells, 
the separation angle at each joint 
would be 90 deg part way round 
Case No. 5, Fig. 16C, and total for 
both joints would be h 2q 


If a transformation were con- 
verging all around and this were 
made to approach a sudden reduc- 
tion in area, Joints 1 and 2 would 
be in the same plane; Joint / fric- 
tion would be zero (Case No. 4) and 
Joint 2 would have a 90 deg separa- 
tion angle all around (Case No. 2) 
and the loss would be h 0.5¢:¢ 
being taken in the downstream 
pipe, of course. This answer would 
be reasonable for a sharp entrance 
—which is what it would have be- 
come. 

The reader should understand 
that Fig. 16C is just a rough guess 


[This is the fifth of a series on 
this subject by Mr. Walker.] 
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How to Connect Two Boilers 
With Different Water Lines? 


In mY September “Page,” I told a 
tale about two steam boilers trying 
to work together when the water 
level in one boiler was 185g, in. 
higher than that in the other. A 
reader has sent in a solution which 
he thinks would make it unneces- 
sary to lower the steel boiler, ele- 
vate the cast iron boiler, install a 
pump, or trade one of the boilers 
for a mate to the other. 

The proposed solution is sug- 
gested in the accompanying draw- 
ing. Each boiler is to have a Hart- 
ford loop, but the loop on the 
higher boiler is peculiar in that the 
tee in the loop, into which con- 
densate returns, is below the water- 
line, and that the vertical pipe that 
brings water to this tee extends up- 
ward to an elbow, the bottom of 
which is at the waterline of the 
higher boiler. Water then returns 
to the higher boiler until, having 
filled it to the waterline, the water 
flows to the lower boiler through a 
standard Hartford loop wherein the 
tee in the loop is at, or slightly be- 
low, the waterline. 

The normal wet return connec- 
tions near the boiler room floor are 
installed with valves marked / and 
2 on the drawing, permitting 
closure of condensate flow to each 
boiler. 

A second wet return some little 
distance above the normal return 
connecting the loop tee at the 
water level of the higher boiler to 


Scheme proposed by a reader for con- 
necting two boilers with different 
waterlines. How the valves would be 
operated is described in the text. Mr. 
Lewis explains why this method will 
not be satisfactory. 
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the return going to the loop of the 
lower boiler is suggested, with a 
valve 3 in this pipe. 

The plan is to close valve 2 when 
both boilers are being fired, and to 
open valve 3. The condensate then 
is invited to flow through valve 1 
and to fill the higher boiler to its 
waterline; after which the conden- 
sate can flow through valve 3 to fill 
the lower boiler. 

If the lower boiler is to be fired 
alone, then valve 1 is to be closed, 
valve 2 is to be opened and valve 3 
is to be closed. Similarly, to operate 
the higher boiler, valve 1 is to be 
opened and valves 2 and 3 are to be 
closed. This, of course, presumes 
that the appropriate steam header 
valves will be opened or closed. 

I was asked to criticise the solu- 
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tion and here is my answe: 

Granted that the desire is re 
both boilers as a team, the t) 
boilers must receive enoug! 
Lo maintain the required wat 
in each. 

Since the steam header va 
open, the pressure above thx 
will be equal in both boilers. wi); 
valve 2 closed, as suggests 
water can enter the lowe: 
until the water level in the 
boiler has been reached. Ss 
level requires a water press 
the return mains of sufficie 
tensity to reach the level 
higher boiler. This pressur: 
cause the water to flow throu 
valve 3 into the lower boils 
the level of the water in the 
boiler cannot rise higher unt 
through valve 3 ceases 
through valve 3 cannot 
cease until the pressure 01 
side of the valve equalizes and 
can only occur when the 
boiler water level rises 185 
above the desired level. Thu 
lower boiler will have no stea 
space whatever and will cease 
a steam boiler, and the scheme wil 
fail. 
Consider a 

U-Tube 

Consider a U-shaped glass 
partly filled with water. If the ai 
pressure against the surface of t 
water in each vertical leg of 
tube is equal, the water leve! 
each leg will be the same. 
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Even if the U-tube below the 
water level is as crooked as a happy 
pig’s tail, the water in each leg will 
equalize. Feeding the lower boiler 
through the higher one will not in 
itself prevent flooding the lower 
boiler 

Each ounce of pressure that 
might bear down on the water in 
one of the legs of a U-tube will 


| make a difference of 1.73 in. be- 


tween the two water surfaces. 
In this case of the two boilers we 


really have a U-tube and each 


S poiler is a leg of a U-tube. 


S heating cable in 


All of us have noted differences 
in water level between two adjacent 
steam boilers that are duplicates of 
each other and that are in free 
communication via the steam head- 


er and wet return header. A differ- 
ence in steaming rate, or a partly 
closed steam valve, or a difference 
in the number or relation of fittings 
and valves in the respective steam 
connections to the header, can ac- 
count for pressure differences on 
the water in each boiler that will 
be manifest on the gage glasses 
There is a difference in desired 
water head for these two steam 
boilers of 185, in., or 18.62/1.73, 
which is about 11 oz. As long as 
this pressure difference is not com- 
pensated for, we can be sure that 
the lower boiler will become a water 
heater whenever it is tried to oper- 
ate both boilers simultaneously 
without positive water 
level controls indivi- 


separate 
such as by 


-INFORMAL comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis, 
consulting mechanical en- 
gineer, HPAC’s 
board of consulting and 
contributing editors 


member 


dual waterline governors and a 
pump. 

I hope that the reader who pro- 
posed this solution will believe me, 
or will try the scheme on his next 
similar job and then report the 


results 


Heating Cable Guards Piping Against Freezing 


Twelve years of service has 
proved the usefulness of electric 
the Cleveland 


' union terminal and has substan- 
| tially reduced the expense of main- 


© minal, 


—_— 


sing and bursting pipes 









tenance during freezing weather, 
according to engineers at the ter- 
minal as quoted by General Elec- 
trie Co. 

The cable was installed on 88 
water service laterals in the ter- 
coach yard, and station. 
Prior to 1937, considerable trouble 
was experienced with the water 
laterals in the wintertime. Freez- 
were a 
routine maintenance problem, and 
station and coach yard platforms 
had to be dug up frequently to 
repair damaged pipes. 

In 1936 the terminal began its 
program of installing the heating 
cables on these laterals. The cable 
used was No. 19 nichrome resistant 
wire, insulated with asbestos, var- 
nished with cambric, and covered 
with lead sheath. Each circuit con- 
sisted of 60 ft of heating cable con- 
nected to a 110 volt direct current 
circuit. 

The 60 ft circuit was divided into 
12 to 15 ft units, each coiled 
around the water lateral pipe to be 
protected. The intermediate con- 
nections between the heating units 
were made through buried, non- 
metallic, trench type cable. The 
temperature of this heating cable 
in open air, when connected to the 
Proper voltage, is about 165 F. 

Pipe laterals were made accessi- 
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ble for the cable installation and 
maintenance by constructing small 
brick chambers with removable 
metal covers. 

Recently the terminal made ad- 
ditional use of heating cable. Com- 
pressed air is supplied to station 
and coach yard tracks from a cen- 
tral air compressor plant. At this 
plant an outdoor type, air cooled 
aftercooler is used to remove mois- 
ture from the compressed air. Dur- 
ing freezing weather trouble was 
experienced draining off trapped 
moisture. Sixty feet of heating ca- 
ble was wrapped around the drain- 
pipes and traps which were then 
covered with waterproof insulation. 

By applying heat to the pipes and 
traps during subfreezing weather, 
the terminal engineers are able to 
guarantee troublefree operation of 
the aftercooler at ail times. 


COMPETITION SPURS 
CLEANING OF COAL 


The growing need for cleaning 
coal, already a tremendous influ- 
ence on the national economy, is 
being spurred by the rapid deple- 
tion of the purer, thicker coal beds 
of the east, the American Society 
of Mechanical Engineers was told 
at its fall meeting. Cleaning coal 
reduces the equipment necessary to 
deliver it to market, increases the 
efficiency of every coal burning unit 
and increases byproduct return, 
said Thomas F. Downing, Jr., of the 
Philadelphia Electric Co. He defined 









cleaning coal as the practical re- 
duction and retention at the mines 
of materials having a relatively low 
combustible content. 

Cleaner coal is needed to compete 
with other fuels and as the cleaner 
seams of producing areas are ex- 
hausted, inventors and manufac- 
turers are trying to keep pace with 
the growing need for cleaning the 
“black diamond,” Mr. Downing said. 
The rapid growth of mechanical 
loading in recent years has reduced 
operating costs for mine operators, 
he said, but presents a serious set- 
back to clean coal 


CONSTRUCTION A 
BRIGHT SPOT 


Construction should continue as 
one of the brighter segments of the 
national economy through 1950 
James M. Ashley, president of the 
Producers’ Council, national organ- 
ization of building products manu- 
facturers, said in a report to the 
council’s board of directors at the 
organization’s annual meeting. Mr. 
Ashley said that producers of ma- 
terials and equipment are prepared 
to meet any demand which con- 
ceivably might arise in the future 
and added that the supply of skilled 
labor also should be entirely ample. 

“Optimism for the future is based 
on the fact that there is a con- 
siderable volume of work in all 
categories of building awaiting 
more favorable investment condi- 
tions,” he stated. 
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Suggests a Way to Re-Use 
Water from Cooling Coils 


W ater FURNISHED by a deep well 
pump supplies 75 gpm to a set of 
coils for air conditioning a factory 
area, and the plant engineer wants 
to use the water after it has left the 
coils. However the factory demand 
for water fluctuates anywhere from 
10 to 50 gpm. Using the present 
setup, what is the best way to ob- 
tain constant pressure for plant 
use, constant pressure for the air 
conditioning coils, and adequate ex- 
cess water disposal?, asked “G.M.” 
in a question published in the Sep- 
tember issue. 
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I suggest that “G.M.” provide two 
diaphragm motor valves, one set to 
maintain a constant pressure on 
the downstream side of the valve 
on the supply line to the plant. This 
valve would have a maximum ca- 
pacity of 50 gpm at the required 
operating pressure range and a 
minimum capacity of 10 gpm. The 
other valve would be placed on a 
branch line which would take off 
the same header as valve No. 1, as 
shown in my sketch. This would 
be the same type of valve but con- 
trolled by the pressure in the line 





Heating, Piping & Air Conditioning, Novemb« 





upstream of the valve. It 
nave a capacity of 40 gpn 
uum down to a minimum 
at the desired operating p u 
its control would be set tha 
when valve No. 1 was de 
only 10 gpm to the plant 
pressure started to build up 
upstream side of valve No 
valve No. 2 would open a: 
charge enough liquid to tal 
of the excess. 

The discharge from valve N 
should be run to large storag: 
and saved for some other uss 
than wasted. 

Another line should take 
the downstream side of t! 
and the two control valve 
would be capable of dischar; 2 
gpm constantly, with a hand t 
tling type of valve. This wou 
vide for the disposal of the 
water not otherwise taken 

For precise operation the 
should be equipped with air 
ated pilot controls on the 
valves. All motor valves should b: 


so that they may be removed f: 
service temporarily for inspect 
and repair 

An air filter should be placed 
the air line ahead of the air 
control.—S.H 


READER WANTS DATA ON 
OFFICE CONDITIONING 


You are invited to answe 
following question from a reads 
HPAC. Suitable comment on the 
matter will be welcomed and 
permitting—will be published 
paid for at regular rates. Sketch 
and photos are particularly desi’ 
Address the Editor, HEATING, PIPIN 





Ave., Chicago 2. 


O vr COMPANY is a subscribe! 
HPAC and we thought you mig! 
possibly be in position to give 
some help on a problem which 
have in connection with air condi- 
tioning for our main office building 
Our building is approximately 6 
x 60 ft inside dimensions, with tw 
main floors and one-half o! 
third floor developed for work 
space, and a full basement, 
probably will be developed for 
ing space at a later date 








This sketch is submitted by “S. H.” te 


show a method for re-using wale 


coil 





from a set of air conditioning 
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We do a contracting business 
which means, as far as this office 
is concerned, the people are doing 
estimating—that is, working with 
plans and specifications, and other 
paper work, as well as routine cler- 
ical work, etc. We have about 60 
regular employees in this office. 

I am of the opinion that an air 
conditioned building would result 
in a large increase in efficiency of 
the office personnel, as well as im- 
proved health conditions due to the 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Write the Editor. 
Heating, Piping & Air 
Conditioning, 6 N. Michi- 
gan Ave., Chicago 2, Ill. 


stable temperature and humidity 
conditions under which the people 
would be working. However, some 
of our people do not go for the idea, 
their objections being based mainly 
on a theory that air conditioning 
is not conducive to good health for 
the employees. 

It occurred to us that you very 
likely have in your files, or could 
refer us to, certain pamphlets or 
literature by recognized authorities 
on the subject that the overall ef- 
ficiency and health conditions of 
people working in an air condi- 
tioned building would be far su- 
perior to the same group working in 
a building that is not air condi- 
tioned. 

It seems to me that I have seen 
literature on the subject—written 
by those who are supposed to know 
—to the effect that general working 
efficiency of the working personnel 
is X percent better, and that the 
general health conditions of these 
people is much better, with air con- 
ditioning.—M.A. 

|Editor’s note: Some information 
-including articles which have ap- 
peared in HPAC—has already been 
sent “M.A.” in answer to his re- 
Quest. However, there must be a 
great amount of unpublished data 
available which would aid him.] 
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Gives Practical Pointers 





On Operation, Maintenance 


Maintenance and operation of a 
large air conditioning or heating 
system are simplified and improved 
by numerous design and installa- 
tion details, as well as by careful 
study and analysis of what should 
be done when. This was brought 
out in a recent talk by W. A. Stahl, 
operating manager of the Merchan- 
dise Mart, big Chicago building, be- 
fore the Illinois ASHVE chapter. 

Housings in fan rooms—for ex- 
ample—should have good lighting 
that can be switched on from the 
outside, he said, for if an exten- 
sion cord is required the mechanic 
is often inclined to skip an inspec- 
tion. Remote control for all fans 
the Mart has about 250—is being 
considered to improve operation 
However, with manual control, each 
fan must be visited at least twice a 
day, which is an advantage from 
the inspection standpoint. 

As an example of the importance 
of analysis of maintenance work, 
Mr. Stahl mentioned difficulty in 
one air conditioned space from ex- 
cessive dirt on the ceilings around 
the air diffusers. It was found that 
in this space, the floors were swept 
in the evenings when the fans were 
on and the aspiration of room air 
was the principal cause of the 
streaked ceilings. At least one large 
building is considering the use of 
plastic rings around ceiling air dif- 
fusers to aid cleaning. Use of ceil- 
ing diffusers makes tenants more 
conscious of dirt in the air. 

More attention should be given 
to keeping dirt out of buildings, 
and any methods of keeping dirt 
from being tracked in are worthy 
of consideration. Snow melting 
sidewalks might aid in this way, 
said Mr. Stahl; he also mentioned 
his interest in a battery driven 
scrubbing machine for lobbies dur- 
ing the day, when an electric cord 
could not be used to furnish power 
to such a machine. 

Dirt from the duct system at the 
start of the heating season each 
year is also a problem requiring 
attention, and humidification is 
now being used at the Mart even 
in the straight ventilation systems 
to minimize this difficulty. 

As to complaints from occupants 
on conditions maintained in the 


spaces—always an operating prob- 
lem in any building—Mr. Stahl! 
said that it is important to have all 
complaints from any one tenant's 
space clear through one responsible 
person. It’s impossible to please all 
occupants of large space, and if the 
complaints don’t clear through one 
person, the operating force will 
wind up by pleasing no one, he felt 
The Mart, due to its location, is 
able to use river water for condens- 
ing purposes, the water of course 
being returned direct to the river 
This water is well-loaded with silt 
so the tubes of the centrifugal re 
frigeration machines are cleaned 
with special nylon brushes shot 
through them with a good slug of 
water under pressure. This method 
is doing a good job on the tubes 
Particularly with today’s labor 
prices, good tools are a good invest- 
ment and it pays to keep your men 
supplied with the right 
lathes, welders, shears, brakes, elec- 
tric saws and drills, pneumatic 
hammers, etc. Impact wrenches 
for example, have been found to be 
great timesavers on cover plates 
etc., at the Mart 
Some trouble is beginning to be 
experienced with hot water service 
piping at the Mart, now that the 
building is over 20 years old, Mr 
Stahl said—most of it being on the 
upper floors where the pressure is 
lower. This is attributed to the 
higher release of oxygen with the 
lower pressure. Corrective steps in- 
clude reduction of water tempera- 
ture to 130 deg, with booster heat- 
ers for such tenants as restaurants 
and the use of circulating, pumps to 
get the water around faster. Water 
treatment is also widely employed 
How careful analysis can reduce 
the cost of a maintenance opera- 
tion is exemplified by the cost of 
changing electric lamp bulbs, Mr 
Stahl remarked. Lamps were for- 
merly changed when they burned 
out, and the cost of changing a 
bulb was 30c. They are now changed 
according to a group replacement 
plan, all those in a group being re- 
placed when they have been in 
service for an estimated 80 percent 
of their life. This has reduced the 
cost of changing to 10c per lamp 
instead of 30c, he said 


tools 
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Greyhound “Scenicruiser” Features 


an Unusual Air Conditioning System 


‘ 
(yrevuounp LINES’ new “Sceni- 
cruiser,” seating 43 passengers, is 
designed for new luxury in inter- 
city bus travel. Construction is 
such that increased visibility is pro- 
vided from every seat. A striking 
feature is a rear lounge compart- 
ment with eight seats grouped in a 
semi-circle facing the broad, curved 
rear observation windows. At the 
driver’s command are 2-way com- 
munication radio, a public address 
system, and a 3 hr musical program 
on a wire recorder. 

The unusual air conditioning 
system utilizes the structural parts 
of the body framing and walls as 
air ducts for radiant heating and 
cooling. The ventilating system is 
capable of drawing in outdoor air 
at a rate sufficient to change the air 
every 40 sec. This air is cooled and 
dehumidified or heated as required 
and circulated through vents at the 
window ledges 

Temperatures specified are 70 F 
during the day and 74 F at night 
when heating, and 75 F and 79 F 
when cooling. The coach tempera- 
ture can be varied from the driver’s 
location within plus or minus 3 deg. 

The heating equipment used is a 
gasoline fired, liquid medium heat- 
er of approximately 150,000 Btu ca- 
pacity connected to a heater coil 
mounted in the plenum chamber. 
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The refrigeration unit is of approx- 
imately 7% ton capacity and con- 
sists of a three cylinder “Freon” 
compressor directly connected to a 
23 hp gasoline engine. This engine 
also drives the cooling and scav- 
enging blowers for the condenser 
and the engine compartment, and 
the electrical alternator. The evap- 
orator is mounted together with 
the heater coil in the plenum 
chamber so that the air passes first 
the heater coil and then the evapo- 
rator 

All of this equipment is located 
roughly at the middle of the coach 
below the seat floor. From the ple- 
num chamber, air ducts are carried 
forward and aft to distribute the 
air into the floor and side framing 
of the coach. The side framing 
members have perforated webs to 
let the air pass from inside the floor 
structure up to the air outlets 
which are located just below the 
window capping. This method of 
distributing the air is used through- 
out the coach and it provides a cur- 
tain of conditioned air rising across 
the window so as to prevent the 
intense chill or heat felt by the 
passenger adjacent to the window 
in winter or summer. 

Recirculated air grilles are lo- 
cated at the rear lounge and in the 
step risers between the fore and aft 
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decks. Some of the recircu! 
is passed over the two con 
thermostats which actuats 
cling operations of the syst« 4 
exhausts are located in the 
at the front end of the bu 
the rear of the lounge 
two exhausts operate on 
sure in the coach 

The thermostats are of 
cury tube type. The cont: 
electro-hydraulic where «¢ 
actuation and hydraulic 
is coordinated. The system 
own hydraulic pump unit 
cally controlled and driven 

The operation of the ai! 
tioning system is based on a dif | 
ential between the two thermost s 
which actually senses the ap; 
to control temperature, be it 0 
heating or cooling, so that | m 





equipment can be actuated 
enough to prevent overshoot 
control temperature by an 





fortable amount b 

The elevated night temp fi 
feature is automatically actuat nr 
when the driver turns on the e 
lights. The reason for this feat St 
is passenger comfort durin ct 


when frequently a chill is e» 0! 
enced at normally comfortable d : 
temperature 

The “Scenicruiser” is now! 
test runs. ni 


sii 











ps 
does ite - 





Removal of Internal Radiation 


by Cooling Panels 


| wrenwat energy sources within a 
structure, both radiant and convec- 
tive, may represent a large portion 
of the total cooling load. Any body 
within the cooled enclosure at a 
surface temperature greater than 
the ambient air temperature is a 
convective heat source, while any 
body within the enclosure at a sur- 
face temperature greater than the 
mean radiant temperature of the 
enclosure surfaces is a _ radiant 
source. Therefore, a body may be a 
convective source, radiant source, 
or simultaneously, a convective and 
radiant source depending solely on 
the temperature relationships. 

The rate of energy dissipation by 
natural convection from a vertical, 
or horizontal surface facing down, 
varies as the 1.12' power of the 
temperature difference between the 
Surface and ambient air. In con- 
trast, the dissipation rate by radia- 
tion is proportional to the difference 
of the fourth powers of the absolute 
temperatures of the emitting sur- 
face and mean radiant temperature 
of the enclosure. Therefore, for a 
Simultaneous radiant and convec- 
tive source, the most general type, 
the radiation component becomes 
of far greater significance as the 
surface temperature increases. For 
high temperature sources such as 
incandescent filaments, the radia- 


* Assistant Professor of Mechanical Engi- 

neering, University of Kentucky. Junior 

member of AS : 

. Renal Hea and Cooling Analysis, by 

Wil Raber and F. W. Hutchinson. (John 
Ney & Sons, Inc., New York, 1947.) 


By Merl Baker*, Lexington. Ky. 


SUMMARY—Internal radiation 
emitted from electrical lighting 
filaments may be efficiently re- 
moved from a conditioned space 
by cooling panels. Because of 
the high temperature of incan- 
descent filaments, the receiving 
panel or sink may be operated 
at a relatively high temperature 
which may be obtained by use 
of unchilled water. Fortunately, 
for most light colored painted 
surfaces, the visible portion of 
the radiation spectrum is highly 
reflected while the infrared, con- 
stituting the bulk of filament ra- 
diation, is extensively absorbed. 

The results of research con- 
ducted by the author show that 
a maximum of approximately 65 
percent of the electrical input to 
a large incandescent filament 
may be removed directly from 
the conditioned space. Specially 
designed reflectors may be used 
to concentrate the radiation on 
particular surfaces for removal. 


tion component reaches a magni- 
tude in the order of 90 percent of 
the total energy dissipation 

An analysis of the mechanisms of 
heat removal from an enclosure re- 
veals that the radiant and convec- 
tive components of internal energy 
sources must be treated separately. 
The convective component leaves 
the emitting body and raises the 
temperature of the surrounding air 
after overcoming the resistance of 
the surface film. The action of the 
radiant component is much more 
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direct in that it is transmitted di- 
rectly from the surface of the emit- 
ting body to the enclosure surfaces 


Panel Performance 
Temperature. Any surface which 
is maintained at a temperature low- 
er than other bodies within a sys- 
tem becomes effectively a cooling 
panel, and this surface acts as ¢ 
sink for radiation striking it. The 
panel may receive energy directly 
from a source, indirectly by reflec- 
tion of source emission from other 
surfaces, or indirectly by reradia- 
tion from other 
source described previously is.not 
limited to any particular type, but 
the nature of the source will con- 
trol the temperature required at the 
panel surface for effective removal 
For an enclosure with all surfaces 
maintained between 50 and 70 F, 
the loss by radiation and convection 
from human occupants will vary 
approximately as the linear func- 
tion of the temperature differentia] 
In contrast to operation with low 
temperature sources, the tempera- 
ture of the panel becomes nearly in- 
significant when high temperature 
sources are involved. The radiant 
energy received by a 70 F panel is 
insignificantly different from that 
received by a 50 deg surface. The 
possibility of panels operating at rel- 
atively high temperatures in remov 
ing a lighting load is an outstand 
ing economic factor. For installa- 
tions in which cooled air is circu- 


i 


surfaces The 
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surfaces may become as low as 0.2 
for visible radiation. Therefore it is 
necessary to consider multiple re- 
flections in analyzing the transmis- 
sion of energy emitted from high 
temperature sources. The basic ra- 
diation equation may be applied if 
the emissivity factor is known. Since 
this determination is extremely 
complex for the case of an enclo- 
sure with multiple reflections, it is 
convenient to make some simplifi- 
cations. By considering the transfer 
of radiant energy initially emitted 
from one equivalent gray area A, 
to another gray area A: when the 
surrounding surface consists of one 
gray area A; which may see itself, 
and when all other surfaces are 
black, the exact equation’ for the 
emissivity factor for transfer be- 
tween area A, and A, is given by 


S:-. = F:F3F, [ Fi-2 +. (1 — as) 











F1-3F's-2F':] €: de «2.2.2... (1) 
where 

F See (1a) 

1 - F3-3 (1 — as) 

Fr, = , 
tii 1 —_ a . ~ ) (1 " Ms) F34F}-0F ; 
Wine OCR Rsk ae (1b) 

it 1 
Fo = T= (1 — as) (1 — os) FoaP oF’: 
eee 0 tt otk ai (1c) 


tPanel Heating and Cooling Analysis, by 
B. F. Raber and F. W. Hutchinson. (John 
Wiley & Sons, Inc., New York, 1947; 
Chapman and Hall, London, 1947.) 
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1— qd — a) (1-— ae) F.Fs [Fen 4 


(1 — ds) FosF3-.F 3] 
... (1d) 





[Fiz t+ (—as) FiaFsF) 


and the net radiant heat exchange 
is 


Since Equation 1 involves the 
product of shape factors, an ap- 
preciable error will result for large 
area unless the product is integrat- 
ed over both areas. 

Application of Equation 2 to give 
the radiant transfer from an incan- 
descent filament to a surface n is: 


E,.”" = E’ a F:FsF, [Fu-. + (1 — ax) 
Fy -xF x-nF 1] eee ewer eee eeeee (3) 


where subscript L refers to the fila- 
ment and x to the combination of 
all surfaces excluding n. 








F, = See ey (3a) 
1 — (1 — a,) F;- 

F F, ED @teseuecaeats (3b) 
F,= l 

1— (1 —a,) (1 — ax) Fs-2F .-:F: 

(b6SS rane (3c) 

ON oe ee ee aed (3d) 


where m is less than, or in the limit 
equal to unity, and £ is the strength 
of the source. Absorptivity « must 


be used in Equation 3 rather than 
emissivity. F. and F, approach unity 
because of the very small area 
the filament relative to surface n 

Only limited data are available 
for the absorptivity of wall surfaces 
for high temperature radiation 
therefore the accuracy of Equation 
3 is dependent on accurate data for 
the absorptivity. A value of 0.5 may 
be taken as a representative value 
for most light colored wall surfaces 
Leopold** gives more detailed in- 
formation. 

The illuminating engineer in n 
case would select surface materials 
which absorb a high percentage 0! 
the visible portion of the spectrum 
However. the air conditioning en- 
gineer wants the absorptivity 
the panel surface to be high for the 
most efficient operating conditions 
A fortunate characteristic of mos' 
light colored nonmetallic surfaces |s 
a greater absorptivity for infrareé 
radiation than for luminous. Ths 
feature may be enhanced by app!- 
cation of certain heat absorbing 
paints. The most satisfactory selec- 
tive combination surface now avail: 





**The Mechanisms of Heat Transfer, ' 
C. S. Leopold. (Refrigerating Engineer" 
Vol. 54, July 1947, pp. 33-41.) 
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am - 
lated to produce comfort, uncooled be a 
: water may be used to remove a Symbols y 
fraction of the radiant component ‘i i |e 
a absorptivity L subscript referring to fila cen: ’ 
of the lighting load, or about 70 A = area, square feet iin on nike aaliiee Ceetbeeature, | Me 
percent of the electrical input to c conteetnahe = wig gem Fahrenheit 
surface to outside air, u per 
the filament. For rooms possessing (hour) (square foot) (Fahr- =a —: poe acd t 
external exposures, the removal of enheit degree) O = quantity of Rest transfer. Bu | Tl», 
i . : E = strength of source, Btu per per hour | - 
the lighting load is largely effected hour S,_. = shape factor allowing for mul. | il 
b : ide E mE tiple reflection in (evaluating FE. 
Pag cooling action of the outsid m fraction of source dissipation the radiant transfer from sur- | ” 
walls. that reaches the surfaces face 1 to 2 | Cc! 
sad . — E,” = fraction of energy reaching ” — giesite 4 at le | | 
Absorptivity. The absorptivity of surface n by radiation from — | ir 
all nonmetallic surfaces for long filament i ¢ = tobemntine, Deboenbelt si 
P . c f P é , ; 
wavelength radiation is generally . ee a ee scripts: 1,23, inside surface | Ip 
between 0.9 and 0.98. Therefore a surfaces. Subscripts of F re- pages <Q d 
: P . 4 R fer to the surfaces by number . . 
simplified relationship neglecting or by letter. eg. subscript W — rate of air exchange re 
multiple reflections may be applied (1-2) reters to exchange from lating rate), pounds per th 
. . é surface 1 to surface 2 subscript referring to cor 
to nonmetallic receivers for low h. = unit conductance for thermal nation of all surfaces ex: qt 
toti i be convection Btu per (hour) ing n t 
temperature radiation with an ap (cquate feat) (Febrenbelt de- tr 
proximate error not exceeding 4 gree). a Subscripts of 
is 3j j - h. unit transfer for thermal radi- , 
percent. This fortunate simplifica ation, Btu per (hour) (square 1,2,3, etc. refer to numbered wal cr 
tion is not valid however, when the foot panel) (degree difference _b.c.p.r refer to back of panel, cor fa 
radiation is at short wavelengths, of MRT and panel) tion, panel and radiation respective th 
near infrared and shorter, as the In 
absorptivity of some nonmetallic , to 
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able reflects about 75 percent of the 
yisible component and 20 percent of 
the long wave length infrared ra- 
diation. 

The use of reflectors to increase 
the shape factor of the cooling sur- 
face with respect to the source will 
increase, theoretically, the transfer 
rate of the panel. However, the in- 
crease may be small or nonexistent 
in the actual case because of re- 
sistance to conduction between the 
panel surface and the cooling me- 
dium. As the shape factor of the 
receiving surface with respect to 
the source increases, a_ greater 
quantity of energy will be concen- 
trated on the surface. This increase 
of energy reception will tend to in- 
crease the temperature of the sur- 
face which will in turn, because of 
the greater temperature difference, 
increase the rate of heat transfer 

' to the coolant. Unless the flow rate 
of coolant is increased, its tempera- 
ture will rise, thereby reducing the 
ability to accommodate the _ in- 
creased energy received by the pan- 
el. Therefore, an increase in the 

' shape factor will have only a lim- 

) ited increase on the capacity of the 
panel, unless an adequate increase 

/ in coolant flow rate is made. 


Heat Balance. At equilibrium for 

} a sealed enclosure, the energy re- 

ceived at an inside surface 1 by ra- 

) diation and convection must exact- 

| ly equal that transmitted through 
» the wall by conduction. Hence 


A.C. (t:—t.) = SAF o-: hy (ta — ti) 
t+ Aihe: (t: — ta) 


where C is the conductance of the 


wall between the inside surface and 


outside air. 


Equation 4 does not include mul- 
tiple reflections among the room 
walls, but E” includes multiple re- 
flections for the high temperature 


The thermal conductance of each 
of the enclosure walls was evaluated 
by application of thermal conduc- 
tivity data for the particular con- 





radiation. struction. The combined film co- 
A solution of Equation 4 gives efficients for the outside surfaces 
‘ (F <2 he (1-2, & + Fi h,- 3) ts T h t.+ Ct EF,” (5) 
(Fy-ch, Tr Fine Reve jp tha tC 
= (Fai Recor) th + Fo-sheco-a) ts + ....) + Nee te + Cat E.” (6 
(Fe: Reiety) + Fe-ahecos ) + hee + € 
: (Pra Re cn-ry th + Fra-z Wee (na) te + ..) thet. + Cat. + E (7) 
7 (F-Reca-i) + Fa-sh +h t+C, 


where n is the number of surfaces 
used. The additional equation re- 
quired for a simultaneous solution 
may be written by an energy bal- 
ance on the ventilating air. Hence 


IhestiAy + ReotrAs 


0.24Wt. 


were approximated by data given in 
the ASHVE Guipe, while inside film 
coefficients for convection from the 
surface to air at rocm temperature 
are approximately 1.1, 0.7 and 0.4 


+ G-E).... ; (8) 





te had: + heoA 


Experimental Results 


In order to verify the theoretical 
equations previously stated, it is 
necessary to obtain data and in- 
formation so that a heat balance 
may be written on the enclosure and 
the panel. These data include: (1) 
temperature of room air; (2) tem- 
perature of air behind each enclo- 
sure wall; (3) inside surface tem- 
perature of each wall; (4) average 
temperature of panel; (5) panel 
coolant flow rate; and (6) the 
change in coolant temperature be- 
tween panel entrance and exit. In 
addition, thermal conductance of 
each wall, combined radiation and 
convection coefficients for exterior 
surfaces, convection coefficients for 
internal surfaces, complete shape 
factor analysis, surface absorptivity 
characteristics, and the dissipation 
rate of the source must be known 
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- 0.24W 


for horizontal plates facing up, ver- 
tical plates, and horizontal plates 
facing down respectively. The ab- 
sorptivity of the white matt surface 
of the enclosure was taken as 0.5 
and 0.93 for high and low tempera- 
ture radiation respectively. The re- 
maining requisite items were deter- 
mined by experiment. 

Experimental data pertinent 
this subject were taken by the au- 
thor at Purdue University.° In order 
to interpret the data relative to this 
subject, it is believed necessary to 
analyze the conditions under which 
the data were taken. 

Experimental Room. The enclo- 
sure consists of a sealed room with 
the overall dimensions being 13.27 
by 9.35 by 7.35 ft high with a 3.62 by 
2.00 ft outset. The details are shown 
by Figs. 1 and 2. Fig. 1 also shows 
the location of the panel, area 105 
sq ft. Fig. 2 depicts the outset as 
viewed from the center of the room 
The source considered consisted of 
an incandescent bulb located ap- 
proximately one foot below the ceil- 
ing at the center of the room. 

The interior of the room is fin- 
ished with plaster characterized by 
a white painted matt surface. The 
panel consists of water coils embed- 
ded in the ceiling and covering a 
major portion of the area. The coil 


; 


LO 


Master’s Thesis, Merl Baker, February 
1948, Mechanical Engineering Department, 
Purdue University, Lafayette, Ind. 
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Fig. 2—The room outset viewed from the center of 


the room 


is constructed as a parallel series of 
one-half inch copper tubes, all con- 
nected into parallel headers. Ap- 
proximately one-half the tube di- 
ameter is buried in the plaster. 

Temperature Measurement. 
Twenty-five thermocouples were in- 
stalled on the panel surface. These 
couples were copper-constantan lo- 
cated at the centers of rectangles 
approximately 22 by 26 in., thereby 
forming an approximate uniform 
pattern (Figs. 3 and 4). A uniform 
pattern is necessary if the average 
panel temperature is to be obtained 
by the arithmetic average of the 
point values. To be statistically ex- 
act, the rectangles must be replaced 
by squares, but in this case, the ge- 
ometry of the surface dictated the 
use of rectangular sections in pref- 
erence to square ones. Since the 
rectangles used were nearly square, 
the error may be considered neg- 
ligible. 

Each couple was placed into a 
prepared groove, the depth being 
approximately equal to one-half the 
diameter of the thermocouple junc- 
tion, and was held in place by trans- 
lucent tape firmly pressed over the 
junction. The thermocouple leads 
were held against the surface for a 
distance of about six inches. Six 
thermocouples were installed to 
measure the room air temperature 
near the ceiling, floor and mid plane 
of room. Initially many positions 
were checked, but it was found that 
the air for a particular horizontal 
plane remained essentially constant 
throughout the room except for po- 
sitions very near the source, there- 
fore, it was concluded that two ver- 
tical positions would be adequate. 
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One vertical stand, located between 
the source and one interior wall re- 
mained fixed while the other one 
was frequently changed. Negligible 
fluctuations were observed among 
corresponding temperatures. The 
temperature gradient between the 
ceiling and floor was found to be 
less severe when a radiant source 
was employed than with an equally 
rated convective source. Additional 
thermocouples were employed to 
measure the temperature of the air 
behind each wall. An ice bath was 
used for the reference junction for 
all couples. 

The calorimetric measurements 
for the panel coolant appear to be 
the most critical. The inlet and 
outlet coolant temperatures were 





Fig. 4—Two foot square reflector and 


1000 w clear bulb 


Fig. 3—Distribution of panel surface thermocoup 


continuously recorded by a t! 
couple potentiometer comb 
with the flow rate being dete: 
by a rotameter. The flow ra 
kept low in order to obtain a 
a temperature rise as po 
thereby contributing to the 


racy of thermal measurem 


However, low rates were mort 
ceptible to pressure fluctuation 
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created a greater non-uniformit) 


temperature across the pane! 
face. 

Source Location. The source 
located at the center of the 


Wa 


off center with respect to the pans 


with the center of the filamen 


ing one foot below the ceiling 


a 1000 watt bulb and somewha 


for smaller bulbs. When used 


flectors were supported in a 
zontal plane approximately 


inches below the filament cente: 


Four aluminum foil refle 


were employed: (1) one foot squar 


plane; (2) two foot square pl 


ane 


(3) one foot square plane with 


two inch band; and (4) on 


square plane with a four inch |! 


Convective Equivalent. The 


and 


vective equivalent is defined as t 


hypothetical capacity of ac 
tive source possessing a heat 
pation rate to the air and on t 


closure surfaces just sufficient 


maintain the room air tempe! 


at the same level as that result 


and the convective equivalent 
energy portion which is inefl« 


in raising the room air tem! 


ture. Fig. 5 depicts the cont: 
tween a convective and 
source of the same strength 
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Fig. 5—Temperature rise of room air 


Air Conditioning, November 1949 


— — 
Table 1—Summary of Experimental Data 
Source . Air Tempera ¢ Wate He Ren ea* 
Test Rating Glass | ae sd a .. Z Temperature by Pane 
| Watts Type Reflector on aperatune Midway Outside warn Coola 
i 1050 Clear None 0.406 72 79 68 63 1860 
9 1050 Clear I 0.615 76.6 82 72 67 1900 
4 1050 Clear ? 0.726 78.7 82 68 68 1760 
4 1050 Clear 3 0.718 77.6 R2 72 67 2190 
5 1050 Clear 4 0.827 78.2 81 5 67 1975 
i 1050 Clear None 0.406 72.4 79 68 63 1860 
‘ 1000 b ose None 0.406 71.5 80 74 63 1954 
7 1000 a None 0.850» 78.0 81 74 69 yt 
i 1050 Clear None 0.406 72.4 79 68 6: 1860 
8 500 Clear None 0.406 68.5 73 61 6: 1¢ 
3 1050 Clear 2 0.726 78.7 82 68 68 1760 
9 1050 Clear 2 0.726 87.7 86 65 84 10 
10 1050 Clear 2 0.726 99 9] 74 100 -_ 
1) i! 1050 Clear 2 0.726 111.8 95 70 119 1740 
12 1050 Clear 2 0.726 117.8 49 7 136 an 
1€¢ ‘Includes flow to back of panel and gain from storage 2 Two foot square plane 
was bAssumed 3 One foot square plane 2 inch band 
if 1One foot square plane 4 One foot square plane 4 inch band 
Ca 
dle | Table 2—Convective Equivalents Table 3—Wall Conductances Includ- Table 4 gives a list of the calculated 
ing Back (Outside) Side Film Coeffi- surface temperatures 
j : cient . , 
Convective enon tnedboctive Heat Balance on Panel. Applying 
1s Test tu per in Raising Air Surface Conductance Equation 3, the energy received by 
hour Temperature t] » eurtace @ we ow 13g 
1G , 1262 65 7 (Combination 3and6,Figi) 1.41 the panei suriace, directly or by re- 
9 1275 65 8 (Combination land4,Fig1) 0.114 flection from the incandescent fila- 
: 1353 63 9 (Combination 2and5,Fig1) 0.675 ment, is computed as follows 
4 ‘ 1193 67 w (Window) 0.620 
5 1248 65 f (Floor) 0.227 F 1.67 
rg ' 1262 65 z (Uncooled ceiling) 0.118 F 1.08 
m 6 1136 67 E, 0.7 3590 * 0.5 1.08 
. 7 1140 67 Table 4—Caleulated Temperatures [0.406 (1 — 0.5) 0.594 0.192 
l 1262 65 1.67] 
e- 8 696 59 t 77.54 t 76.60 E 678 Btuh (From incandescent 
3 1353 63 t. <= 78.58 t 79.70 filament) 
9 1849 55° t 78.07 72.40 _ 
$5 10 1940 62" t. = 7481 t 79.00 rhe energy emitted from bulb 
i 2570 65" glass as low temperature direct 
i; fae 12 2645 73* with experimental data. Test one radiation may be approximated as 
Considering all input of panel goes into is calculated by the theoretical follows: A value of 286 Btuh is ob- 
p heating air equations. Equation 3 is applied to tained by assuming that approxi- 
rs Tables 1, 2 and 3 summarize the compute the heat transfer to each mately 20 percent of the filament 
re #® experimental data. surface resulting from that initially energy is dissipated at or within 
é Confirmation of Equations. Equa- emitted by the source. Equations 7 the globe and by assuming that 40 
tions 3, 4, 7, 8 may be checked by and 8 are applied to obtain the sur- percent of this quantity is dissi- 
ot comparing resulting calculations face temperatures of the enclosure pated by radiation. Since the shape 
Q factor with respect to the bulb is 
0.406, the energy received by the 
Ler: panel from the bulb glass is 
a f . ‘ . - 
Pi : 0.406 286 115 Btuh (from bulb 
| glass) 
| / The total direct and indirect ra- 
| i diation received by the panel from 
- we - 
~ en filament and glass bulb is 
; a 
2 Q 678 115 793 Btuh 
s & EXP (050 w HEATER 
as 8 EXP 1050 w BULB The energy received by the pane! 
by convection is 
q h A (t t.) 
——— © di L 4 J q 0.55 105 (81.0 72.4 195 
415 ° 's 30 45 L#) 7s $0 Btuh 
MINUTES AFTER ORIGIN OF SOURCE 
Evaluated in accordance with Hearrnc 
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The energy received by the panel 
by radiation from enclosure is: 


qa: A,h. (MRT —t,) 

a: A,h,- (F,-. 4 t; + 
Poe O te Tn ccees F,-. 4.) 

a: 105 X 1.05 [0.187 (77.54 — 72.40) + 
0.308 (78.58 — 72.40) +- 0.137 (78.07 
— 72.40) + 0.066 (74.81 — 72.40) + 
0.307 (76.60 — 72.40) | 

q: 558 Btuh 


The heat lost to coolant from the 
room: 
q Q qa) 


qi AC (tw — ty) 
q 105 < 0.119 (76 — 63) 163 Btuh 


where 


Q the heat gained by the coolant. 
q» = the gain from the back of the panel. 
q 1860 — 163 1697 Btuh 


Total heat received by panel 793 


495 
558 
1846 Btuh 
Total heat lost by panel (By 
experiment) 1697 
Unbalance 149 Btuh 


Room heat balance 
Conduction loss (Calculated) 1595 


Panel loss 1697 
Radiation loss (Glass 
window) 145 


3437 Btuh 


Input (Electrical input to 
filament) 3590 Btuh 


Unbalance 153 Btuh 


The energy balances are remarkably 
close considering the assumptions made 
relative to the condition of steady state 
transfer and in the evaluation of some 
physical properties. 


Conclusions 


Applications of the theoretical 
equations require the knowledge of 
the air temperature back of the 
various walls, the temperature of 
the air in the enclosure and the 
conductances of the various walls. 
These conductances may be ob- 
tained by use of tables in the 
HEATING, VENTILATING, AIR CONDI- 
TIONING GUIDE, and air tempera- 
tures determined from design data. 

Application of Equations 3 and 4 
reveals that a room with one-half 
the surface area exposed to the out- 
side generally possesses enclosure 
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surfaces at temperatures low 
enough to absorb and remove about 
50 percent of the total lighting load. 
This portion of the lighting load is 
removed from the structure without 
heating the air; therefore, a con- 
sideration that all the electrical 
lighting load is transmitted to the 
air may result in an over design of 
the cooling equipment. 

The theoretical equations may 
also be employed to confirm the re- 
sults of Table 2, that by the utiliza- 
tion of ceiling cooling panel, the 
percent of the lighting load directly 
removed from the _ conditioned 
space without heating the air is in- 
creased to approximately 65 per- 
cent. The calculated heat balance 
for both the room and panel for 
test 1 are closely duplicated by the 
measured quantity. 

Experimental data recorded in 
Table 2 reveal that the percent of 
filament input (of a 1000 watt clear 
bulb utilizing a 2 ft plane reflector) 
which is ineffective in heating the 
room air varies from 63 at a panel 
temperature of 78.7 F to 73 at a 
panel temperature of 117.8 F. For 
the same source and reflector for 
panel temperatures of 87.7 F, 99 F, 
and 111.8 F, the percentages are 55, 
62, 65 respectively. Because of the 
possibility of not having steady 
state transfer, it is believed that the 
extreme values are not justified and 
an average value of 65 percent is 
representative regardless of the 
panel temperature. 

Table 2 also shows that for this 
particular test the percent of the 
filament input that is ineffective 
in heating the air is independent of 
the type of reflectors used, although 
the shape factor range considered 
varied from 0.406 to 0.827. The panel 
surface temperature varied from 
72.4 to 78.2 F. However, as pre- 
viously explained, this may not al- 
ways be the case. 

The type of bulb is not significant 
as shown by Table 2. However, as 
the size of the bulb decreases the 
rate of removal apparently de- 
creases. 

The favorable comparison be- 
tween the calculated and measured 
panel absorption tends to verify 
the hypothesis that multiple refiec- 
tion must be considered when deal- 


ing with high temperature 
sources. 
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Vaneaxial Fan Fundamentals’ 


By Raymond Mancha*, Pittsburgh, Pa. 


- General Deseription 


Tue principal parts of the con- 


' ventional vaneaxial fan equipped 


with stationary vanes consist of the 


| inlet section, stage and stack as il- 
justrated by Fig. 1. 


Inlet section is equipped with a 
cowling and cowling supports and is 
designed so as to permit air to enter 


' the stage with the airflow pattern 


upon which the design depends. 
Fan stage consists of the rotor 


and stationary vanes; it is within 


arts 


the stage that the air is compressed 
and delivered to the stack with the 
proper airflow pattern to permit 


| efficient stack action. 


Stack is equipped with a dis- 
charge cowling and cowling sup- 
ports and is designed to efficiently 
convert the air speed from the fan 
outlet to the desired value. Thus, a 
blowing fan can supply air to the 
system at the desired air speed and 
an exhaust fan can discharge air 
to the atmosphere with low kinetic 
or waste energy. 


Capacities and Speeds 


For a particular size vaneaxial 
fan equipped with stationary vanes, 
customary design practice dictates 
a design air volume and a design 
fan speed for any particular fan 
pressure. When passing the design 
air volume, conventional design 
provides that the air enters and 
leaves the fan stage with equal 
Stage pressure increase and with 
pure axial air flow of uniform and 
equal speed at all radii. Design speed 
is the fan speed corresponding to 
design air volume at design fan 
pressure. 

For geometrically similar fans, de- 
sign air volume varies directly as 
the square root of design fan pres- 
sure and directly as the square of 
the fan diameter. Likewise, design 
fan speed varies directly as the 


\bstract: The development of formulas 
and the details of design are described more 
fully in Appendices I and II to be published 
with the paper in the 1949 TraNnsacrions. 

ice president, Ventilation, Joy Mfg. Co. 


SUMMARY—The author de- 
scribes the characteristics of 
vaneaxial fans and the factors 
affecting fan design and discusses 
the limiting values of these fac- 
tors. Explanations are given of 
the action of rotor, vanes, fan 
blades and stack upon the air in 
contact with them. Equations 
and design curves are included 
to assist the designer in obtain- 
ing a quick analysis of design 
possibilities for a given fan duty. 


square root of design fan pressure 
but inversely as fan diameter. For 
classifying a family of geometrical- 
ly similar fans as to capacity and 
speed, it is therefore convenient to 
refer to a one foot diameter proto- 
type handling air weighing 0.075 
Ib per cu ft and developing a fan 
pressure of one inch water column. 
Thus, design air volume is called 
design unit volume, and design fan 
speed is design unit speed. 

General classification of vaneax- 
ial fans as to capacity or speed is 
entirely arbitrary. However, it 
might be useful to refer to design 
unit volumes of 1000 cfm or under 
as low capacity, from 1000 cfm to 
and including 2000 cfm as inter- 
mediate capacity and above 2000 
cfm as high capacity. Similarly, 
one might classify design unit 
speeds of 3000 rpm and under as 
low speed, from 3000 rpm to and in- 
cluding 4000 rpm as intermediate 
speed and above 4000 rpm as high 
speed. 

The ratio of the fan rotor diame- 
ter at the blade root to the rotor di- 
ameter at the blade tip is referred 
to as hub ratio. This ratio is pre- 
served throughout the size range 
of any family of geometrically sim- 
ilar fans. 


Rotor Action 


The total work done upon the air 
passing through a -vaneaxial fan 
rotor is partially realized by a me- 
chanical energy addition to the air 
equal to the algebraic sum of the 
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static pressure energy increase and 
the rotative energy decrease or in- 
crease, depending upon the location 
of the stationary vanes. 

With guide vanes ahead of the 
rotor, the rotor both compresses the 
air and converts rotative energy to 
pressure energy. With straightene: 
vanes behind the rotor, the rotor 
both compresses the air and im- 
parts rotative energy to the air 


Stationary Vanes Action 


Guide vanes, located immediately 
ahead of the rotor, impart an initial 
rotation to the air entering the ro- 
tor. This initial air rotation is coun- 
ter in direction to that of the rotor 
and ‘s of an amount just sufficient 
to permit the air to leave the rotor 
axially. 

Straightener vanes, located im- 
mediately behind the rotor, partial- 
ly recover the rotative energy im- 
parted to the air by the rotor and 
reestablish axial flow to the air 
leaving the vanes. 

Any tendency toward radial air 
flow due to the rotation imparted to 
the air by the guide vanes or the 
fan rotor is negligible for conven- 
tional design. This tendency is ig- 
nored because the radial pressure 
gradient of the rotating air mass 
very nearly provides the centripetal 
force distribution necessary for ra- 
dial equilibrium. 


Multi-Staging 


In the multi-staging of vaneaxial 
fans, it is customary to disregard 
small air density changes due to 
compression and to apply identical 
Stages in series. Sometimes, how- 
ever, the pressure range or com- 
pression dictates successive stages 
of different design. This is fre- 
quently the case in design for high 
fan pressures and always the case 
for vaneaxial or turbo compressor 
design. 

It is theoretically possible to elim- 
inate the use of vanes with a two- 
Stage fan consisting of two dif- 
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ferently designed rotors operating 
in tandem with opposite rotation. 
The failure of this design to attain 
popularity is probably due to me- 
chanical complications and com- 
mercial aspects. 

Stack Action 

Fan pressure refers to the amount 
by which the absolute reference 
pressure (static or total) at the fan 
outlet exceeds the absolute total 
pressure at the fan inlet. Stage 
pressure is the amount by which the 
absolute total pressure at the stage 
outlet exceeds the absolute total 
pressure at the stage inlet. Losses 
between the fan inlet and the stage 
inlet can be neglected because of 
accelerated air flow. Therefore, the 
amount by which stage pressure ex- 
ceeds fan pressure is referred to as 
stack loss. The ratio of stack loss to 
the velocity pressure referred to 
stage axial air speed is called stack 
coefficient and is herein desi_nated 
by the symbol K. 

Stack coefficients will vary be- 
tween the limits of zero and unity, 
depending upon the efficiency of 
pressure conversion within the 
stack, which in turn depends upon 
the stack design. Crediting a fan 
with the stage total pressure cor- 
responds to assigning a stack co- 
efficient K equal to zero since losses 
beyond the stage are excluded. 
Crediting a fan with the stage static 
pressure corresponds to a stack co- 
efficient K equal to unity since the 
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(B) FAN WITH STRAIGHTENER VANES 


Fig. 1—Principal parts of vaneaxial 
fans 
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fan is thus charged with losses be- 
yond the stage equal to one stage 
velocity head. There is no need for 
a stack coefficient to exceed unity 
because such a stack would be worse 
than no stack at all. 


Minimum Speed Fans 


For a particular design capacity, 
hub size and stack, fan unit speed 
can be selected within limits by 
varying blade widths and angles. 
The upper speed limit is dictated by 
efficiency, noise and mechanical 
considerations, whereas the lower 
speed limit is reached when further 
increase of blade width and angle 
at the blade root or hub fails to 
provide the required rotor pressure. 

With constant axial air speed at 
all radii it becomes apparent that 
the blade speed relative to the air 
must be lowest at the hub where the 
blade tangential speed is lowest. To 
compensate for the low blade to air 
speed at the hub, the blade width 
must be increased when the avail- 
able range of blade angle variation 
alone is inadequate to compensate 
for the relative speed reduction. 

The action of the air passing 
through the fan rotor is analogous 
to air passing through a diffuser in 
that the air speed relative to the 
rotor blades or diffuser is reduced 
with an accompanying increase in 
Static pressure in accordance with 
Bernoulli’s theorem. The same is 
true of the air traversing straight- 
ener vanes whereas with guide 








vanes the air is accelerated the H 
expense of and with an accom pany. e 
ing reduction of static press 





The static pressure increas 
the leading to the trailing « 
an airfoil in retarded flow is 
to a fraction of the velocity p: 
of the approaching air rela‘ 
the airfoil. This fraction or ! 
is approximately 0.63, according ; 
the results of experimentati 
Curt Keller’ with a single sy: 
rical airfoil in retarded flow a 
degrees attack angle. Above th; 
critical loading air flow, separatio: 
occurs at the airfoil surfac« 
the trailing edge and the 
stalls. 














Since vaneaxial fan rotor blac 
and straightener vanes are actu 
ly airfoils in retarded flow, roto: 
and straightener vane hub loading 
are influential factors determining 
minimum design unit speed. Mu- | 
tual blade and vane effects are mor | 
reflected in restriction of maximum | 
airfoil lift than in reduction of lift 
for any particular attack angle 




















Drive Location 


The performance of vaneaxial 
fans is impaired to varying degrees 
by obstructions in the air stream 
located either just ahead of the fan 
Stage or in the fan stack just be- 
yond the stage. The sensitivity t 
such obstruction increases with the 
fan design or operating capacit) 


‘Axial Flow Fans, by Keller-Marks 
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Fig. 2—Typical pressure and power curves for-vaneaxial fan 
For high capacity, intermediate speed fan equipped with 
straightener vanes 
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High capacity fans are most affect- 
ed and low capacity least affected 
Obstructions ahead of the fan 
stage that merely distort the flow 
pattern of the air entering the 
stage tend to reduce the stage pres- 
sure and may increase the fan pow- 
er, thereby reducing fan efficiency. 
Obstructions ahead of the stage 
‘such aS exposed belt drives) that 
impart rotation to the air in the 
direction of fan motion reduce the 
stage pressure and power quite no- 
ticeably for small amounts of pre- 
rotation. But by approximately the 
same percentage these obstructions 
result in little or no effect upon fan 
efficiency. Fans with straightener 
vanes are more affected by pre-ro- 
tation of the air entering the stage 
than are fans with guide vanes. 

Obstructions of any sort located 
in the fan stack just beyond the 
stage have the effect of reducing 
the stack pressure conversion effi- 
ciency without affecting the fan 
power, thereby reducing the fan effi- 
ciency by the same percentage that 
the fan pressure is reduced. 

When vaneaxial fans are driven 
with belt drives between the fan 
rotor and the power unit, best re- 
sults are obtained with drives lo- 
sated ahead of the fan inlet with 
the belt or ropes covered in the air 
stream by two streamlined fairings. 
Thus pre-rotation of the air enter- 
ing the fan stage is avoided with 
the minimum possible obstruction 
to air flow. The fairings are thereby 
located in low speed air, and the air 
passing over the fairings is 


after 


accelerated upon entering the fan 
inlet. This acceleration tends to 
iron out any flow pattern distortion 
resulting from the obstruction of- 
fered by the fairings 

Belt fairings located in the fan 
stack are in high speed air under- 
going deceleration which tends to 
exaggerate the flow pattern distor- 
tion caused by the fairings. 

Sometimes it is possible to locate 
a vaneaxial fan at an angle to the 
duct approaching or leaving the fan 
and to extend the drive shaft out- 
Side the air stream. This permits 
the use of short, uncovered belt 
drives or direct connection to the 
power unit when speeds allow 
Direct connection to the power unit 
eliminates drive Air duct 
bends ahead of the fan should be 
equipped with properly designed 
turning vanes to direct air into the 
fan inlet with uniform distribution 

Frequently it is practicable to lo- 
cate the power unit inside the fan 
cowling and mount the fan rotor on 
the shaft of the power unit. Or 
else separate fan bearings can be 
provided and the rotor driven by 
means of suitable coupling to an 
externally located power unit 


losses 


Stall Characteristics 

Fig. 2 illustrates typical pressure 
and power curves for a high capac- 
ity, intermediate speed vaneaxial 
fan equipped with straightener 
vanes. These curves are for a 60-in 
diameter fan at 1168 rpm having a 
design unit volume of 2050 cfm, de- 
sign unit speed of 3190 rpm, hub 
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Fig. 4—(Right) Pressure and power curves and 
stall volume for vaneaxial fan 
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ratio 0.50 and stack coefficient 0.25 
The design volume for this fan at 
the operating speed is 93,800 cim 
which is calculated from the design 
unit speed and design unit volume 
obtained by formulas 1 and 2 

The cusps which occur in the two 
curves at a volume of approximate- 
ly 47,000 cfm occur for reasons 
analogous to the reasons that an 
airplane stalls when attempting to 
climb rapidly. This point of 
operation is therefore referred to 
as the stall point because at this 
point the fan blades actually go 
into an aerodynamic stall like the 
airplane wing. 

The blade of the vaneaxial fan, as 
well as the airplane wing, acts as 
an airfoil when it is moved relative 
to the air and inclined to the line of 
relative motion at the necessary an- 
gle of attack. This angle effects the 
required force or lift exerted upon 
the blade or wing in a direction 
normal to the line of relative mo- 
tion 

Fig. 3 shows how lift varies with 
angle of attack and is qualitatively 
typical of fan blade airfoil shapes 
It: is apparent that there is a value 
of angle of attack beyond which the 
lift ceases to increase and falls off 
precipitously. This maximum angle 
of attack marks the stall point for 
the airfoil in question and must not 
be exceeded for efficient lift 

The angle that the fan blade 
makes with the piane of rotation is 
greatly influenced by the ratio of 
the axial air speed to the tangentia! 
blade speed at any particular radius 
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along the blade. This ratio, called 
discharge coefficient, is minimum at 
the blade tip where the blade tan- 
gential speed is highest and maxi- 
mum at the blade root or hub where 
tangential blade speed is lowest for 
conventional design embodying con- 
stant axial air speed at all radii. 

The design angle of attack along 
the fan blade is comparatively con- 
stant. It is a small percentage of 
the total angle between the blade 
and the plane of rotation; this total 
angle in turn is of the same order 
of magnitude as the angle whose 
tangent is expressed by the dis- 
charge coefficient. Therefore, 
changes in angle of attack are dis- 
proportionate, percentagewise, to 
corresponding changes in discharge 
coefficient. This disproportionality 
increases with increased design dis- 
charge coefficient. 

Obviously a reduction in dis- 
charge coefficient increases angle of 
attack. Therefore, by reducing the 
air volume handled by a vaneaxial 
fan operating at constant speed, the 
discharge coefficient is reduced at 
all radii and the.angle of attack is 
increased, especially so at the hub 
where the discharge .coefficient is 
maximum. 

Stalling usually starts at the hub 
and progresses radially outward 
along the blade to the tip; this con- 
dition is illustrated by the cusps in 
the pressure and power curves of 
Fig. 2. 

Stalling is physically manifested 
by pressure instability, change of 
fan sound to a pulsating roar and 
severe whirling of the air immedi- 
ately ahead of the fan rotor. At 
volumes below the stall point air 
volume, the pressure becomes 
steady but the roar and air whirl- 
ing ahead of the rotor, continue. 
When operating in this manner, the 
fan efficiency is very low. However, 
the fan is not subject to physical 
harm. 

Practically speaking, fans of high 
capacity or low speed design, or 
both, have a more pronounced stall 
characteristic than low capacity, 
high speed fans, because the for- 
mer types are of high Cischarge co- 
efficient design. 

Fig. 4 illustrates this point with 
pressure and power curves for an 
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intermediate capacity, intermediate 
speed family of vaneaxial fans hav- 
ing a design unit volume of 1025 
cfm, a design unit speed of 3380 
rpm, a hub ratio of 0.50 and a stack 
coefficient of 0.30. For this fan the 
stall characteristic is only faintly 
discernible, manifesting itself by a 
slight dip in the pressure and power 
curves. 

Considering low first cost and 
quietness of operation, high-capac- 
ity low speed fans are desirable. 
Fortunately the volume range be- 
tween the design point and stall 
point is sufficiently wide to permit 
application of high capacity, low 
speed fans to most ventilation sys- 
tems without likelihood of the fan 
ever operating in a stall. Even in 
the case of ventilating systems of 
variable resistance, in installations 
such as mines, it is usually possible 
to so select the fan that stalling at 
a future date will be avoided. 


Pressure-Volume Curve 


In addition to the fan stall char- 
acteristics already discussed, the 
shape of the fan pressure-volume 
characteristic curve and influential 
factors affecting the shape should 
be considered. 

Air volume variation above the 
design volume for a vaneaxial fan 
operating at constant speed and 
blade position is accompanied by 
decrease in the air angle of attack 
along the blade, causing reduction 
in stage pressure. Air volume varia- 
tion below the design volume under 
the preceding conditions would be 
accompanied by increase in the air 
angle of attack and would cause 
gain in stage pressure. The degree 
to which the stage pressure can ex- 
ceed the design point value by re- 
ducing air volume depends upon 
the margin between the value of 
the blade air attack angle a at the 
design point and the maximum or 
Stall value. ‘ 


dP 
The slope Go of the stage pres- 


sure-volume curve (P = pressure, Q 

air volume) at design volume is 
therefore related to the rate of 
change of attack angle with volume, 
da 
dQ’ 


percentage air volume variation, the 


at the same point. For equal 


a 


resulting change in blade air a’ ‘ack 
angle a is greater for high vali 
discharge coefficient than for loy 
values, as already explained under 
the subhead Stall Characteri 

It follows, therefore, that f 
particular design volume and ) res 
sure the slope of the stage pres 


volume curve at the design 


dP 
dQ 
point can be increased or decreased 
respectively, (1) given fan diamete; 
and speed—by increasing or de- 
creasing hub diameter; (2) 
fan diameter and hub size—by re- 
ducing or increasing fan speed: (3 
given fan speed and hub diameter 
by decreasing or increasing fan di- 
ameter. 

The effect of pressure losses be- 
yond the stage is to produce a fan 
pressure-volume curve that is lower 
in pressure and steeper in slope 
than the stage pressure-volume 
curve for all air delivery volumes 
from the volume of maximum stage 
pressure to free delivery. The dis- 
crepancy in both pressure and slope 
increases with air delivery volum: 


Power-Volume Curve 


A constant speed vaneaxial fan 
with blades at design pitch or set- 
ting has a power-volume curve that 
can be designed to reach a maxi- 
mum at the point of design volume 
or at any other desired operating 
point within the acceptable operat- 
ing volume range above the stall 
region. 

Useful air power, PQ, is the prod- 
uct of stage pressure P and air vol- 
ume Q at any point of fan opera- 
tion. By calculus, maximum air 
power can be shown to occur at the 
operating point at which the nega- 
tive slope ‘6 of the stage pressure- 
volume curve is numerically equa! 
to the ratio P/Q. 

For practical purposes fan brake 
horsepower (bhp) can be consid- 
ered to reach a maximum at the 
operating point corresponding 
maximum air power. Therefore )b) 
manipulating fan diameter, speed 
and hub diameter the fan designer 
can provide for maximum fan pow- 
er input to occur at, below, or abové 
the design volume. The fan power- 
volume curve will, however, be fiat- 
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ter than the useful air power-vol- 
yme curve due to the deterioration 
of stage efficiency for operation 
above or below design volume. 


(Adjustable Fan Blades 


It is possible to adjust the blade 
setting with vaneaxial fans, thereby 
altering the fan’s characteristics to 
suit changing pressure-volume 


characteristics of the ventilation 
system. Within a limited range of 


angles the blades continue to oper- 


ate satisfactorily with stationary 
unaltered guide or straightener 
vanes 

Fig. 5 illustrates the point in 


question by presenting power and 
pressure curves for a 36-in. diame- 
ter vaneaxial fan with straightener 
vanes having a design unit volume 
of 2050 cfm, a design unit speed of 
3190 rpm, a hub ratio of 0.50 and 
a stack coefficient of 0.25. The nor- 
mal or design blade position is the 
No. 4 position and the fan in ques- 
tion operates at 1760 rpm. 

It should be noted that whereas 
the design volume of this fan is 
30,500 cfm, stalling occurs at 13,000, 
15,400 and 17,400 cfm for blade po- 
sitions Nos. 1, 4 and 7 respectively. 
There is a difference of 6 degrees 
only, in blade angle between posi- 
tions 1 and 4 and 4 and 7, which 
illustrates how sensitive the fan 
performance is to change in blade 
position. 

The principal purpose of blade 
adjustment is to maintain high fan 
efficiency in the face of change in 


the resistance of the ventilation 
system. The adjustable feature is 
not intended for major change in 
air volume when the fan operates 
on a system of fixed, unvarying re- 
sistance. 

Fig. 5 illustrates the previous 
statement that stall tendency be- 
comes more pronounced with in- 
creased discharge coefficient since 
discharge coefficient is increased 
with an increase in blade angle 


Series and Parallel 

Fan Operation 

Any two fans, similar or dissimi- 
lar, can be operated in series pro- 
vided that each fan is operated at 
a speed that will permit passage of 
the air volume required by the ven- 
tilation system. 

The parallel operation of two fans 
requires not only the air volume 
capacity required by the ventilating 
system, but each fan must operate 
at a point on the characteristic fan 
pressure-volume curve where the 
slope of the curve is negative. The 
possibility of one fan blowing air 
back through the other fan is there- 
by eliminated, resulting in depend- 
able, steady, parallel operation. 
Vaneaxial fans are well suited to 
parallel operation 

The question arises at times as to 
which type fan operation will pro- 
duce the highest air volume for a 


particular ventilation or duct sys- 
: ca P 
tem having a resistance of units. 


Fig. 6 represents two similar fans 


operating at the same speed. Curve 
A is the pressure-volume character- 
istic of each fan. The fans selected 
are merely of a type having the 
negative slope pressure-volume 
characteristic and can be 
centrifugal or vaneaxial fans 

Curve B of Fig. 6 is the composite 
or resultant pressure curve for the 
two fans operating in series 
C is the composite curve for the two 
fans operating in parallel. On the 
pressure-volume curve D for the 


either 


Curve 


> 


duct system of resistance units 


the 
will 


curves B and C intersect 
point at which the two 
pass the same volume when operat- 
ed both at the same speed whether 
operating in series or in parallel 


at O, 
fans 


Duct systems of higher resistance 
Curve E 
ation 


will favor series fan oper- 
Duct systems of lower resist- 
Curve F, will 
fan operation 

This same type analysis is valid 
for series or parallel operation of 
dissimilar fans or for similar fans 
at different speeds or blade posi- 
tions. ° 


ance, favor parallel 


Fan Design Curves 


The fan design curves, Figs. 7 and 
8, are based upon a design proce- 
dure that strikes a practical bal- 
ance between fan efficiency, speed 
and experimentally established per- 
missible hub loadings. These 
are designed to a constant value of 
0.80 for the product of blade lift co- 
efficient and ratio of blade width to 


fans 
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5—(Left) Pressure and power curves for three 


blade positions 





LIMIVER SIFY OF RAUICIUGCAN LIBRARIES 





OURNAL 
SECTION 





blade spacing at the blade root or 
rotor hub. This procedure observes 
a 0.60 loading limit for the fan rotor, 
throughout the entire range of fans 
shown. The 0.60 loading limit is 
also observed for the straightener 
vanes for all fans shown except 
those in the region of extremely 
low design capacities. For the lat- 
ter, such liberties are permissible 
because of the relatively low rota- 
tional energies in the air entering 
the straightener vanes. 

The aforementioned curves disre- 
gard the effects of hub windage and 
bearing losses. There is no modifi- 
cation for boundary layer effects 
which are negligible for all fans but 
those with extremely short blades. 

An airfoil in an airstream is acted 
upon by a force called drag in the 
direction parallel to the relative air 
flow, and a force called lift in the 
direction normal to the relative air 
flow. The fan selection curves are 
based upon assumed airfoil drag to 
lift ratios of 0.03 and 0.06 for the 
rotor blades and stationary vanes, 
respectively. 


Fan design curves, Figs. 7 and 8 
for fans with either guide or 
straightener vanes, have fan effi- 
ciency and design unit speed plot- 
ted as ordinates against design unit 
volume as abscissas, for different 
values of stack coefficient K and 
different values of hub ratio. 

Examination of the aforemen- 
tioned curves shows fans with guide 
vanes to be inherently fans of lower 
speed than fans with straightener 
vanes. Since guide vanes expand 
the air and straightener vanes com- 
press the air, the reverse might be 
expected owing to the greater com- 
pression required of the rotor with 
guide vanes. However, guide vanes 
impart to the air rotation which 
is counter to the direction of the 
rotor, thereby maintaining, between 
the air and the fan blade, the rela- 
tive velocities necessary to provide 
the extra rotor pressure at reduced 
speed. 

These curves further show that 
high fan efficiency and low blade 
tip speed, both desirable features, 
can be incorporated in the same de- 
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sign. Both are best effects 
large, slow fans of low desis 
volume and high hub ratio. 
It is also apparent that for 
ticular design capacity, Q 
stack coefficient K, there is 
nite value of hub ratio v fo! 
mum fan efficiency. De; 
above or below this optimun 
lowers fan efficiency and red 
increases, respectively, fan s| 


Use of Fan Design Curves 


To design a fan of diameter D /: 


to pass Q cfm of air weighin 
per cu ft, at a fan pressure 


water column and a fan speed 
rpm, the fan design unit volu: 
and unit speed N, are calculat: 


the following equations: 
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Fig. 8—Design curves for vaneaxial fan with discharge 
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Having thus calculated design 
ynit volume and design unit speed, 
reference can be made to the fan 
design curves, Figs. 7 and 8, for al- 
jlowable hub ratios v and approxi- 
mate fan efficiency for two values 
of stack coeffici~nt K. 

One example is the design of a 
s-ft diameter fan to pass 100,000 
cfm at 6 in. water gage with air 
weighing 0.065 lb per cu ft using a 
stack with a 0.25 coefficient, having 
fan efficiency as the sole objective. 
Using Equation 1, design unit vol- 
ume is calculated at 1520 cfm. Ref- 
erence to the curves of Fig. 8 for 
0.25 stack coefficient shows the most 


CARRIER, HARDING, FARNHAM 
HONORED BY BUFFALO 
SOCIETY 

W. H. Carrier, L. A. Harding and 
Roswell Farnham were among the 
15 past presidents honored on Sep- 
tember 15, 1949 by the Engineering 
Society of Buffalo, Inc. The occa- 
sion was the Seventh Annual Din- 
ner honoring the past presidents 
and was held at the Hotel Markeen 
in Buffalo. Nearly 250 persons at- 
tended. Guest speaker was H. C. 
Lautensack, president of the Buf- 
falo Chamber of Commerce. 

Dr. Carrier was unable to attend 
but sent a telegram which was read 
to the group. Dr. Carrier served as 
the £.S.B.’s second president in 
1913-14. The £.S.B. was formed in 
1912, as a re-organization of an 
earlier society, the Engineering So- 
ciety of Western New York, which 
was created in 1894. Dr. Carrier is 
a charter member of the earlier so- 
clety. He served as president of 
ASHVE in 1931. 

Messrs. Harding and Farnham 
were present, sitting next to each 
other. Mr. Harding is a past presi- 
dent of ASHVE (1930) and was 
president of £.S.B. in 1933-34. Mr. 
Farnham served on ASHVE Council 
from 1927-33 and was president of 
ES.B. in 1930-31. Mr. Carrier is 
chairman of the board, Carrier 
Corp., Syracuse, N. Y.; Mr. Harding 

consulting engineer in Buffalo; 


efficient fan to be a fan with 
Straightener vanes having a hub 
ratio of approximately 0.50 and a 
resulting fan efficiency of approxi- 
mately 81.6 percent exclusive of 
bearing and hub friction losses. 
This fan would have a design unit 
speed of 3140 rpm and would thus 
operate at a fan speed of 1655 rpm. 

The most efficient fan shown with 
guide vanes would be approximate- 
ly 80 percent efficient with a 0.40 
hub ratio, a design unit speed of 
3300 rpm and a fan speed of 1740 
rpm. The use of a 0.50 hub ratio 
with guide vanes would reduce the 
design unit speed to 2640 rpm and 





and Mr. Farnham is district man- 
ager, Buffalo Forge Co. 

The 15 past presidents were in- 
troduced by J. Lloyd Walker. The 
1949-50 officers of E.S.B. were in- 
stalled by G. T. Parker, Jr 


CHICAGO MAN ELECTED 
PRESIDENT OF ASME 


James D. Cunningham, Chicago, 
Ill., newly elected president of the 
American Society of Mechanical 
Engineers for 1950, will take office 
at the end of the ASME 1949 An- 
nual Meeting to be held in New 
York City, November 27 to Decem- 
ber 2, 1949. He will succeed James 
M. Todd, New Orleans, La. 

Other officers elected are: Frank 
M. Gunby, Boston, Mass.; John C. 
Reed, Lewisburg, Pa.; Albert C 
Pasini, Detroit, Mich.; Samuel H. 
Graf, Corvallis, Ore.; Benjamin P 
Graves, Providence, R. I; and 
Thomas E. Purcell, Pittsburgh, Pa 


PUBLICATIONS LIST 
AVAILABLE 


A convenient list of publications 
dealing with homes, home equip- 
ment and construction is now avail- 
able at the National Bureau of 
Standards, U.S. Department of 
Commerce, Washington 25, D. C. 
The list is Letter Circular 951, List 
of Published Material Relating to 
Home Building and Maintenance, 
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the fan speed to 1390 rpm but would 
also reduce the fan efficiency to 79 
percent which is so slight as to be 
possibly justified by the marked 
speed reduction. 

It is interesting to note that the 
use of a 0.60 hub ratio with straight- 
ener vanes would result in approx- 
imately the same fan efficiency and 
speed as the use of a 0.50 hub ratio 
and guide vanes. 

It must be remembered that the 
fan design curves, Figs. 7 and 8, are 
suggested for convenient reference 
only, and represent but a small per- 
centage of the permissible designs 
within the 0.60 hub loading limit 


and is intended to be of assistance 
to prospective home owners, home 
builders and others interested in 
building materials, equipment and 
practices used in dwelling construc- 
tion. 


VOORHEES NAMED TECHNICAL 
SECRETARY OF NWAHACA 


Guy A. Voorhees, application en- 
gineering director of the National 
Warm Air Heating and Air Condi- 
tioning Association, Cleveland 





Guy A. Voorhees 


Ohio, has recently been assigned 
the additional duty of Technical 
Secretary. Mr. Voorhees recently 
received an honorary degree in 
Mechanical Engineering from Mich- 
igan State College. 

Besides being a member of the 
ASHVE, he is also a member of 
ASME and the Indiana Society of 
Professional Engineers. 
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Standardization of Thermodynamic 
Properties of Moist Air' : 


Final Report of Working Subcommittee, International 
Joint Committee on Psychrometric Data 


Introduction 


Tx inaugural meeting of the Inter- 
national Joint Committee on Psychro- 
metric Data (IJCPD) was held in Bos- 
ton, Massachusetts, on January 23, 1945, 
in connection with the 5lst Annual 
Meeting of the AMERICAN SOCIETY OF 
HEATING AND VENTILATIN« ENGINEERS. In 
November, 1945, the late J. Herbert 
Walker, temporary chairman, appointed 
a Working Subcommittee, of which the 
writer was privileged to be Chairman, 
to assist in the drafting of an agenda 
for the next meeting of his Committee. 

The Working Subcommittee met first 
in Philadelphia on February 16, 1946. 
The minutes of this first meeting were 
used as an agenda for the second meet- 
ing held in Washington, D. C., on No- 
vember 26, 1946, and attended by a 
number of interested non-members in- 
cluding representatives of the British 
Meteorological Office, the British Com- 
monwealth Scientific Office, and the 
National Bureau of Standards. The 
minutes of this second meeting contain 
an item instructing the chairman to 
prepare a report of the Working Sub- 
committee’s deliberations. 

A preliminary draft of the above- 
mentioned report was submitted, under 
date of April 14, 1947, to Mr. Walker 
who offered several valuable criticisms 
and suggestions for incorporation in 
the final draft. Not until now, however, 
has the writer found it possible to pre- 
pare this final draft. Meantime the pre- 
liminary draft has served a very useful 
purpose as will be noted. 

At the first full session of the Aero- 
logical Commission of the International 
Meteorological Organization (IMO) 
which met in Toronto, Canada, during 
August, 1947, there was appointed a 





tThis rt was accepted by the Interna- 
tional Joint Committee on Psychrometric 
Data at its mee on May 12, 1949. Chair- 
man of the Joint ttee is Dr. Baldwin 
M. Woods, past president of the ASHVE and 
director of University Extension,’ University 
of California, Berkeley. . 

*Dean, Towne Scientific School, University 
of Pennsylvania. The other members of the 
Wor Subcommittee -are: C., S. Cragoe, 
National Bureau of Standards; ee 
Harrison, U.S: Weather Bureau; F. G. Keyes, 
Massachusetts Institute of Technology. S. 
Gratch, Towne Scientific School, University 
of Pennsylvania, rendered invaluable aid 
to the Working Subcommittee as technical 
adviser. ’ 

1Exponent numerals refer to Bibliography. 
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By John A. Goff*, Chairman 


Subcommission I on Functions and 
Tables under the chairmanship of Prof. 
P. A. Sheppard, Department. of Meteor- 
ology, Imperial College of Science and 
Technology, University of London. By 
its terms of reference this Subcommis- 
sion was charged with the task of 
recommending a set of self-consistent, 
internationally acceptable values of 
physical functions and constants of 
common use in meteorological practice. 
It is exceedingly gratifying to note the 
extent to which those- recommendations 
of the Subcommission having to do with 
the thermodynamic properties of moist 
air agree with the recommendations of 
the Working Subcommittee as set'forth 
in the preliminary draft referred to in 
the preceding paragraph. The former 
weré adopted ‘officially by the Twelfth 
Conference of Directors of the Interna- 
tional Meteorological Organization sit- 
ting in Washington, D. C., September, 
1947. 

The report of Professor Sheppard's 


Subcommission is soon to be printed - 


and widely distributed by the Interna- 
tional Meteorological Organization as 
Document No. 71 of its Aerological 
Commission. It seems especially ap- 
propriate, therefore, to publish the final 
report of the Working Subcommittee of 
the International Joint Committee on 
Psychrometric Data more or less simul- 
taneously. There is ample justification 
for the ASME Specia! Research Com- 
mittee on Properties of Gases and Gas 
Mixtures to sponsor the presentation 
and publication of this final report in 
the fact that it deals with the thermo- 
dynamic properties. of one of the most 
common and technically important gas 
mixtures, namely, moist air. 

It is deeply to be regretted that this 
report must record the degth late in 
1947 of Mr. Walker, Temporary Chair- 
man, International Joint Committee on 
Psychrometric Data. It was upon his 
recommendation that Council of the 
AMERICAN SocreTy oF HEATING AND VEN- 
TILATING ENGINEERS invited all organiza- 
tions likely to be interested in the prob- 
lem of the properties of mixtures of air 
and water vapor to appoint a represent- 
ative on a joint Inter-Society Commit- 
tee to consider the adoption, when 
available, of basic equations and tables 
of such properties.’ 


Problem 


The problem before the Interna- 
tional Joint Committee on Psychro- 
metric Data may be regarded as 
consisting of three parts: (A) to ob- 
tain information regarding the 
thermodynamic properties of moist 
air which can claim general accept- 
ance as standard on the ground 
that it is thermodynamically con- 
sistent within the accuracy of exist- 
ing knowledge; (B) to develop spe- 
cifications of standard instruments 
for the practical realization of thes« 
properties in the fleld; (C) to rec- 
ommmend standard symbols 
terminology, and charts calculated 
to promote a better understanding 
of underlying theory in its applica- 
tion to practical problems involving 
moist air. 

This report sets forth the recom- 
mendations of the Working Sub- 
committee on Part A of the overa!! 
problem and explains the reason- 
ing on which these recommenda- 
tions are based. 


Criterion 


The Working Subcommittee 
agreed from the start to try to 
recommend a formulation, rather 
than discrete tables, of the thermo- 
dynamic properties of moist air 
valid over the widest practical 
ranges of pressure and tempera- 
ture. While for the majority of 
present day applications in the field 
of air conditioning it might suffice 
to recommend a table of properties 
at standard atmospheric pressure 
such a table would by no means 
satisfy the needs of the meteorolo- 
gist or the aerodynamic engineer 
moreover, it would be shortsighted 
to assume that, even in the’field.o! 
air conditioning engineering, the 
number of applications in which 
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accurate properties at other pres- 
sures are needed will not increase 
substantially as time goes on. For- 
tunately, the pressure range of 
principal interest now and probab- 
ly for some time in the future is 
the low-pressure range where well- 
tested theory is able to make reli- 
able predictions regarding the ef- 
fect of pressure on the various 
thermodynamic properties of moist 
air. 

The Working Subcommittee 
found no difficulty in adopting 
thermodynamic consistency within 
the accuracy of existing knowledge 
as the principal criterion by which 
to judge the validity of its recom- 
mendations. The adoption of this 
criterion at once implies the abro- 
gation of Dalton’s Law on which 
most predictions of the thermody- 
namic properties of moist air have 
heretofore been based. By present 
day standards Dalton’s Law must 
be regarded as an inaccurate con- 
jecture based upon an unwarrant- 
ed faith in the ultimate simplicity 
of nature. Granted that the law 
and the consequences inferred more 
or less intuitively from it are ex- 
tremely useful as rough and some- 
times even close approximations to 
the truth, their use as a basis for 
standardization is now completely 
out of the question. 


Dalton’s Law 


Dalton’s Law is a difficult thing 
to discuss in any clear and unequi- 
vocal manner because such a var- 
iety of interpretations have come 
to be placed upon it. If the state- 
ment of it given by Preston’ in his 
classical treatise, The Theory of 
Heat, be accepted it would appear 
that the pressure is the only prop- 
erty of a gas mixture which the law 
attempts to predict; and this, it 
Says, is the sum of the pressures 
which the constituents would indi- 
Vidually exert if each occupied 
separately the volume of the mix- 
ture at the temperature of the mix- 
ture. Now statistical mechanics 
predicts that the law would hold 
identically if each constituent were 
a hypothetical perfect gas showing 
no effects of intermolecular forces 
whereupon (a) the individual pres- 
sures would be the individual mol- 


fractions times the pressure of the 
mixture, (b) the sum of the indi- 
vidual enthalpies would equal the 
enthalpy of the mixture, and (c) 
the sum of the individual entropies 
would equal the mixture entropy. 

Unfortunately, the preceding pre- 
dictions (a), (b), and (c), which are 
strictly valid only in the case of a 
hypothetical mixture of perfect 
gases, have been used as vehicles 
for the introduction of various con- 
cepts that cannot be applied with- 
out ambiguity or thermodynamic 
inconsistency to mixtures of actual 
imperfect gases. It may be stated 
that Dalton’s Law regarding the 
additivity of individual pressures 
and its alleged consequences re- 
garding the additivity of individual 
enthalpies and entropies fails 
mainly, if not entirely, because of 
the effects of intermolecular forces 
between unlike molecules while the 
alleged consequences that the indi- 
vidual pressures are the individual 
mol-fractions times the pressure of 
the mixture fail because of the ef- 
fects of forces between like mole- 
cules also. 

Various modifications of Dalton’s 
Law have been proposed from time 
to time including the so-called 
Gibbs-Dalton, Amagat, and Lewis- 
Randall ryles. None of these, how- 
ever, offers any substantial im- 
provement over Dalton’s Law it- 
self; all of them must now be re- 
garded as conjectures based pretty 
much on wishful thinking. 


Statistical Mechanics 


Developments in statistical me- 
chanics have given us a well-tested 
theory of the thermodynamic prop- 
erties of gas mixtures which is en- 
tirely workable in the range of 
sufficiently low pressures. This 
theory can be expressed succinctly 
in the following form, 


pw, = 9°: (T) + RTlog.(xip) + p [2x29 Au 


where: the g’:(T) are pure tem- 
perature functions called zero- 
pressure reduced free enthalpies 
which are directly calculable from 
a knowledge of the spectroscopic 
constants of the atomic or molecu- 
lar species in question; the z, and 
z. are mol-fractions; the Au(T) = 
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A.:(T) are pure temperature func- 
tions called second virial coefficients 
(i=k) or interaction coefficients 
(ik) in terms of which the effects 
of intermolecular forces are ex- 
pressed. The chemical potentials u,, 
when expressed as functions of tem- 
perature, pressure, and the various 
mol-fractions, are characteristic 
functions in the sense that from a 
knowledge of them can be derived 
all thermodynamic properties of the 
homogeneous phase to which they 
belong by application of such identi- 
cal relations as the following: 


g = =Xipi; v = Og) Op; s 1g / OT; 

h PEE Oe acacens ci ale ieee ae 
where g, v, s, h denote specific free 
enthalpy, specific volume, specific 
entropy, specific enthalpy, respec- 
tively; and where rt denotes recip- 
rocal absolute temperature. 


Dry Air 

Atmospheric air is a mixture of at 
least a dozen different gases in- 
cluding: oxygen (O.), nitrogen (N:), 
argon (A), carbon dioxide (CO.)— 
neon (Ne), helium (He), krypton 
(Kr), hydrogen (H,), xenon (Xe), 
ozone (O,), radon (Rn)—water va- 
por (H.0). Those in the middle 
group comprise what is commonly 
referred to as the residual part of 
atmospheric air. Paneth’ finds their 
individual concentrations to be 
about as follows: 


Percent 

Neon ... ... 0.0018 
Helium . . 0.00053 
Krypton 0.00010 
Hydrogen 0.00005 
Xenon .......... 0.000008 
Ozone . ... 0,000001 
(increasing with altitude) 
re 0.6 X 10°'* 


(decreasing with altitude) 


(T) — Bae Ase(T) } +... 22.0000... Ch) 


Accordingly the total concentration 
of the residual part of atmospheric 
air should be expected not to ex- 
ceed 0.0025 percent. 

The gases in the first group com- 
prise what is commonly called dry 
air. It is true that the relative com- 
position of this group is subject to 
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secular variations and variations 
with location, meteorological con- 
ditions, and season, but these vari- 
ations are produced mainly, if not 
entirely, by variations in the con- 
centration of carbon dioxide. All 
evidence indicates that the average 
concentration of carbon dioxide in 
dry air in the troposphere is very 
close to 0.03 percent. Carpenter‘ 
recommends the value 0.031 per- 
cent. 

For the purpose of standardiza- 
tion the composition of dry air can 
be defined more or less arbitrarily. 
It would seem desirable, however, 
to base the definition on available 
information regarding the average 
composition of atmospheric air in 
the troposphere. Carpenter‘ finds 
that dry air contains 20.939 percent 
oxygen and 0.031 percent carbon 
dioxide. Paneth* accepts the value, 
20.95 percent oxygen in dry air con- 
taining carbon dioxide, recom- 
mended by Benedict’. The National 
Bureau of Standards has come to 
prefer the values, 20.94 percent 
oxygen and 0.03 percent carbon di- 
oxide, which are the values origi- 
nally agreed upon by the Working 
Subcommittee. It later developed, 
however, that the International 
Meteorological Organization holds a 
strong preference for the Paneth’ 
values quoted previously. Hence, 
and particularly in view of the fact 
that the definition of what is to be 
referred to as dry air must be de- 
cided upon more or less arbitrarily, 
the writer agreed on behalf of his 
Working Subcommittee to accept 
the values, 20.95 percent oxygen 


Note: Place rightmost digit of tolerance 
beneath rightmost digit of value to which it 
applies, regardless of decimal point location. 


Table enc ry Properties of 








Air 
t 9 %, Tol. 
°c (koal/ce) b 4 (ken l Jee °K) p 4 
-% 43.771 18 1.52160 61 
80 46,165 18 1.53431 é1 
-70 48,560 19 1.54640 62 
oe) 50.953 20 1.55791 62 
-50 53.u8 21 1, 56889 63 
«40 55.743 22 1.57938 63 
=-30 58,138 23 1, 58% 64 
20 60,533 a 1.59910 & 
-10 62,929 25 1,60838 & 
0 65,326 26 1.61732 65 
10 67.724 27 1,625% 65 
20 70,122 28 1.63427 65 
30 72.523 2 1,231 66 
40 Tha Vk, 30 1.65010 66 
50 71.326 n 1.65765 66 
& 79.7390 32 1.66498 67 
70 62,135 3 1.67210 6&7 
80 8. 542 M 1,67901 67 
9 86,952 3% 1.685% 67 
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and 0.03 percent carbon dioxide. 

Cady and Cady’ find that dry air 
free of CO. contains 0.93 percent 
argon by volume. This figure would 
not have to be modified appreciably 


‘to apply to dry air containing 0.03 


percent carbon dioxide; hence it 


was accepted by the WorRing Sub- - 


committee. 

The (revised) recommendation of 
the Working Subcommittee regard- 
ing the composition of dry air is as 
follows: 


Oxygen See SRE aaa 0.2095 
Nitrogen (N:) .......... 0.7809 
SEED -vancdunnreees 0.0093 


Carbon Dioxide (CO.).. 0.0003 


1.0000 


This is a fired, mol-fraction com- 
position which the Subcommittee 
intends should be regarded as 
exact by definition. The fact that 
the foregoing figures were derived 
from experimental determinations 
made with an Orsat-like apparatus 
which does not yield information 
regarding the mol-fractions direct- 
ly was disregarded because it is 
almost certain that the experimen- 
tal data themselves are not suffi- 
ciently precise to justify any at- 
tempt at refinement; moreover, as 
has been stated previously, any 
definition of what is to be called 
dry air necessarily involves some 
exercise of arbitrariness. 


The definition of dry air adopted 
by the International Meteorological 
Organization differs slightly from 
that recommended in the preced- 
ing paragraph, by including the 
Paneth* values of the concentra- 
tions (converted to mol-fractions) 
of the residual gases. This slight 
difference will not affect the calcu- 
lated values of the various thermo- 
dynamic properties of dry air, at 
any rate, not within the accuracy 
of existing knowledge. 


The Working Subcommittee rec- 
ommends adoption of the Interna- 
tional Committee on Atomic 
Weights (1947) values of the rele- 
vant molecular weights’, namely, 


Oxygen (O:) .......... 32.0000 
Nitrogen (Nz) ......... 28.016 
SE conan 39.944 
Carbon Dioxide (CO:). 44.01 

Weiter CA) casccsuce 18.016 


These yield 28.966, for the app: rey; 
molecular weight of dry air. 


Physical Constants 


The Working Subcommittee ree- 
ommends that each individual 7ero- 
pressure reduced free enthalpy 
g°\(T) appearing in Equation | be 
computed from best available spec- 
troscopic data on the entrgy level 
of the molecule in question, by the 
methods of statistical mechanic: 
Certain fundamental physical 
stants which have to be determined 
experimentally and which ar 
therefore subject to experimenta! 
error enter these computations 
These include: Planck's Constant 
h, Boltzmann’s Constant k, speed 
of light c, Avogadro’s Number N 
and the relevant molecular weights 
M,. For the first four of these the 
Subcommittee recommends adop- 
tion of the Birge® (1941) values as 
follows: 

h = (6.6242 + 0.0024) x 10° 
upto erg sec 
k (1.380474 = 0.00026) 10 


c = (2.99776 = 0.00004) * 10 


N. = (6.02283 + 0.0011) X 10° 


DuMond and Cohen’ have treated 
the various input data from which 
the values of the above constants 
have to be computed in a more im- 
partial manner than Birge was able 
to employ in 1941. Theirs may 
shortly come to supersede the Birge 
(1941) values. Fortunately, they 
leave the combinations KN., hcN 
and hce/k unchanged in value. This 
means that the only effects of using 
the DuMond-Cohen (1948) instead 
of the Birge (1941) values in cal- 


Table 2—Zero-Pressure Properties of 








Water Vapor 

t ne To ss 
°c (keat/ez)  $ (kom) /cgen) : 
-90 80,290 % 2.26627 6 
sig &.709 25 2.30975 « 
-70 89,130 27 2.33207 ” 
60 93.552 28 2.35331 n 
-50 97.975 2 2.37359 nm 
“4° 102,400 31 2.3929 n 
-30 106, 828 3x 2.41158 ™ 
-20 111,259 33 2-42%5 7 
-10 115,693 35 2.44661 7 
c 120,130 %6 2.46317 ™ 
10 12%.573 7 2.4794 % 
20 129,020 30 2.4% 57 7 
30 133.473 40 2.50951 "5 
40 137.932 41 2.52399 bo 
50 142,70 43 2.53803 ® 
6 146,873 uu 2.55166 7 
70 151,355 45 2, 56492 7 
80 155,85 47 2.57780 ” 
90 160, %5 48 2.59037 * 
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culating the thermodynamic prop- 
erties of moist air would be (a) to 
reduce the estimated uncertainties 
of the results and (b) to shift by a 
constant amount the _ so-called 
absolute entropy of each constitu- 
ent. At present, however, the air 
conditioning engineer, the meteor- 
ologist, and the aerodynamicist are 
interested in relative values only of 
enthalpy and entropy; hence effect 
(b) is of no practical consequence 
at present. 


Conversion Factors 

The Working Subcommittee also 
recommends adoption of the fol- 
lowing conversion factors: 


ES eee *R/°K 
Se cm/ft 
Rees ...... g/lb 
eens aie entn Btu e kg e °K /kcal 
elbe’R 
/1.00019 ...kcal/abs « kwhr 
EBER see ...... dyne/cm* « atm 


The last two of these will bear 
some explanation. The symbol kcal 
is intended to designate the so- 
called steam tables kilocalorie de- 
fined in the report of the First In- 
ternational Steam Tables Confer- 
ence” as 1/860 (mean) internation- 
al kilowatt-hour. Birge (1941) rec- 
ommends the conversion factor 
1.00020 + 0.000045 (mean) interna- 
tional kilowatt-hour per absolute 
kilowatt-hour. The Internationa) 
Committee of Weights and Meas- 
ures, at its meetings in October 
1946, revised the value of this fac- 
tor downward to 1.00019. This re- 
vision should, of course, be ac- 
cepted especially since none of the 


Table 3—Second Virial Coefficients of Dry Air 


t Tol. Tol. 
*c (ena) : (on? Jato) : 
-90 50.4 x” 180.6 195 
~80 4369 33 161.7 167 
-70 38.2 29 145. 7 u43 
~60 33.2 25 131.9 12% 
-50 28.9 22 120.0 108 
~40 25.0 19 109.7 « 
-30 21.6 17 100,6 83 
=20 18,5 15 92.5 Me 
-10 15.7 13 85,3 66 

) 13.2 12 78.9 59 

10 10.9 un 73,1 53 

20 8,81 so] 67.8 48 

30 6,87 86 63,1 43 

4 5.09 78 58.7 39 

50 3hh n 54.7 %6 

60 191 65 51,0 32 

7 0.49 59 47.6 30 

= OO. 54 4h. 5 27 

90 =2,07 54 41.6 25 


other fundamental constants or 
conversion factors listed is affected 
thereby. 

According to Birge (1941) the 
mean density of the mercury in a 
column 76 cm high at 0 C and 
980.665 cm/sec’ is 13.59504 + 
0.000057 g/cm’*. If the standard at- 
mosphere be defined as the pressure 
exerted by such a column it would 
be equal to 1,013,246 + 4 dyne/cm’. 
This is the definition adopted by 
the International Meteorological 
Organization. Alternatively, the 
standard atmosphere is defined in 
some quarters as equal to 1,013,250 
dyne/cm’*, exactly. This is the defi- 
nition recommended by the Work- 
ing Subcommittee. The difference 
between the two atmospheres is 
exceedingly small but is mentioned 
here for the sake of definiteness. 


Zero-Pressure Reduced 
Free Enthalpies 


By way of introduction it may be 
well to mention that, in accordance 
with relations in Equation 2, zero- 
pressure enthalpy R° and zero- 
pressure reduced entropy s° (by re- 
duced entropy is meant the sum, 
3 + Rinp) are derivable from zero- 
pressure reduced free enthalpy g° 
(by reduced free enthalpy is neant 
the difference, g — RTlnp) as fol- 
lows: 


h® = d(tg°)/dt ; s° = —dg’/dT 


Oxygen: Gratch has reduced the re- 
cently computed data of Woolley” to 
the following semi-rational equation: 


g°®/RT = (7/2)lnt + In(1—e7) 
— At — Br*— D/t 
— F/(e #7 —1) —1.2164 


Table 4—Second 


Tol e t Tol, 
wWiethn S « wim) ' 
0,711 107 -%0 - - 
~0,610 26 #0 © ma 
0,529 ve | -70 « m1 
0.463 58 60 am an 
0,409 48 -50 - ° 
~0, 363 41 ~0 ~ o 
-o,. 325 Mm -30 @ - 
0,292 29 =20 - . 
0,265 25 -10 2300 1900 
0,240 22 0 1830 800 
-0,220 19 10 1510 400 
-0,201 16 20 1260 210 
-0,1853 42 30 10%, 116 
-9,1712 125 40 924, & 
-0, 1586 110 50 803 40 
0.14% je 60 705 25 
-0,1373 a7 70 625 16 
-0,1283 7 80 558 10 
-0,1201 69 9 51 7 
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with 


@ = 2235.4 °K 

A = 1.073°K 

B=0 

D = 3.30 X 10°° *K™' 
F = 00111 


Values of zero-pressure enthalpy h' 
derived from this equation agree with 
the Woolley data to within a maximum 
deviation of 0.010 percent and a root 
mean square deviation of 0.005 percent 
in the range 100 to 600°K. Values of 
zero-pressure reduced free enthalpy g 
and zero-pressure reduced entropy s' 
show maximum deviations of 0.002 per- 
cent and root mean square deviations 
of 0.001 percent from the Woolley data 
in this range. These data themselves 
are probably accurate to within 0.015 
percent in the range 100 to 600°K so 
that a conservative estimate of the 
probable error of the above equation 
in this range is 0.02 percent in h’, g’, 
and s”. 
Nitrogen: Gratch’” has reduced his 
own calculations of the zero-pressure 
properties of nitrogen to the following 
semi-rational equation: 
g° /RT = (7/2)|nt + In(l—e’**) 
— Ar— Br'—D/t 
—F/(e¢r™—1) + 


with 


The estimated uncertainty in values of 
g’ calculated from this equation is 
0.011 percent in the range 50 to 800°K. 


Argon: Gratch and Van Voorhis” give 
the following equation valid in the 
range 50 to 2000°K with a probable 
error in g® itself of about 0.02 percent: 


g’ /RT = (5/2) ni — 1.867. 


Carbon Dioxide: Gratch has reduced 
the tabulated data of Wagman et al 
to the following semi-rational equation: 


Virial Coefficients of Water Vapor 





Tol. Tol, 
(ond tet) : (on? /as °K) : 
29000 26000 =-100 110 
20890 9500 ° 71 a) 
15600 3800 oS “u 
12000 1600 = 37%,2 59 
9440 800 = 28,0 28 
7570 420 =- 21.5 u 
6180 230 - 16% 76 
5120 130 - 13,40 42 
4298 80 - 10,81 25 
3653 49 - 885 15 
3138 3 = 7.32% 20 
2722 21 - 6429 59 
2382 u = 5.17 s 
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Table 5—Third Virial Coefficients of Water Vapor Table 6—Interaction Coefficients of Moist Air 
t oe Tol, Tol. Crass Tol. t A Tol. B Tol. C 
°c (am3/gmol atm) 2 (cm?/guol atm) * (om?/gmol aterx) ¢ °¢ (om? /gno}) : (em? /qnol) : (ca?/gnot ex) : 
0 - - - - - - -9 8.2 86 226 17 0.7% 33 
10 . ° a - ~ - -80 77,0 &2 207 16 0.6% 2 
20 - a 15000 18000 <7 61 -70 70.7 78 191 15 0,591 - 
30 © -, 8100 $300 -25 17 60 65,1 75 177 u 0,523 63 
40 - - 4600 1800 -4.0 58 -50 60,2 72 164 13 0.466 % 
50 - ~ 2770 640 - 8.0 20 40 55.8 70 153 13 0,418 50 
60 110 120 no 240 - 4.80 Te -30 51.8 67 u3 12 0.376 5 
70 72 50 1090 100 - 2.97 29 -20 48.2 65 135 12 0, %1 1 
80 48 21 709 43 - 1,87 12 -10 45.0 63 126,6 112 0, 310 » 
90 33 10 4% 20 -la 6 0 42.0 61 119.5 108 0, 284 
10 3933 60 113.0 10% 0,260 } 
20 36.8 58 107.0 100 0,240 3 
g?/RT = (7/2)lnt + 2In(1—e™4,7) + In(1—e *.7) _~ oy os “i's . 0,221 » 
t In (1- ~e 4,7) —1.8945 50 0.4 54 91.9 91 — ~ 
- 60 28,5 53 87.6 89 0.17 >) 
with 70 26.8 52 83.6 8 0,165 ~ 
ae 80 2692 51 79.9 a 0,155 1 
6, = 960 °K 90 2 Y 
3.7 50 76.4 iam 
6, = 1944 °K 82 0.145 
9, = 3379 °K 


In the range 300 to 600°K, values of h° 
and s° derived from this equation agree 
with the Wagman data within 0.05 per- 
cent and 0.005 percent respectively. 
The probable error of the equation it- 
self is thought to be less than 0.1 per- 
cent in this range. 

Water Vapor: Goff and Gratch”™ give 
what amounts to the following semi- 
rational equation: 


g®/RT = 4l1nt + In(1—e™,7) + 
— a,e 7,7 — ae "7 az,e". 
const. 
with 

6, = 2291.16 °K 

6. = 5176.37 “K 

6, = 5445.59 °K 

a, —0.03958 

As + 0.05353 

as = +0.04000 

A= 5.011 °K 


D = 232 X 10° *K"* 

Gratch has subsequently adjusted the 
constant by comparison with the 
Wagman”™ data as follows: 

const. = 4.1083 
The probable error of values of g® cal- 
culated from the equation is 0.915 per- 
cent in the range —90 to +90°C. 


Zero-Pressure Properties 
Of Dry Air 


All necessary data are now at 
hand to compute values of the zero- 
pressure enthalpy h*, and zero- 
pressure reduced entropy s°, for dry 
air in accordance with the rela- 
tions, 


h®, ~x,h*; and s°, 


The numerical value of the gas 
constant R is obtained by multiply- 
ing Boltzmann’s Constant k into 
Avogadro’s Number WN, and apply- 
ing appropriate conversion factors 
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In (1—e~?.7) 


from the approved list given earlier 
in this report; the result is 


R = 1.98583 + 0.00022 kcal/kmol °K. 


The apparent molecular weight of 
dry air is 


M, = 28.966 + 0.0016 kg/kmol, 


+ In(1—e*,7) 
Ar—D/t 


the indicated uncertainty arising 
solely from uncertainties in the 
molecular weights of its several 
constituents. 

In Table 1 are listed the values so 
computed, at 10-deg intervals of 
Centigrade temperature t(°C) de- 
fined in terms of absolute tempera- 
ture T(°K) by the relation, 


T(°K) =t(°C) + 278.16 ........ (4) 
Recommended tolerances set at 0.04 


percent of the values to which they 
apply are also listed in Table 1. 


Zero-Pressure Properties of 

Water Vapor 

The necessary data are also at 
hand to compute the zero-pressure 
enthalpy h°®. and zero-pressure re- 
duced entropy s*. of water vapor. 
The present best value of the mo- 
lecular weight of water is 

M.« 18.016 = 0.0002 kg/kmol. 

Values of these two properties are 
listed in Table 2 together with 
recommended tolerances set at 0.03 
percent. 


Virial Coefficients of Dry Air 
The temperature function A,.(T) 
is called the second virial coefficient 


of dry air. From Bridgeman's” ad- 
justment of the _ constants 
the well-known Beattie-Bridgeman 
equation of state, its dependence 
upon absolute temperature T(°K 
is given by 


As, = —40.70 + 131161 
+ 12 X 10° cm*/gmo! 


Table 3 lists values of A.. and of 
the derived coefficien 5, 


B,, = d(tA,.)/dt and 
Cas dA,,/dT, 


together with recommended toler- 
ances obtained by comparison with 
other formulations. 


Strictly speaking the values listed 
in Table 3 apply to dry, CO,-free 
air. The Subcommittee, however 
recommends them as applying to 
dry air as defined in this report be- 
cause it estimates that the correc- 
tions necessary to achieve com- 
plete consistency would be well 
within the probable error of the 
values themselves. 


Third Virial Coefficients 


Following the rightmost term in 
Equation 1 comes a term propor- 
tional to the square of the pressure 
(p*) in which the so-called third 
virial coefficients Ai;(T) appear 
By analogy, this term is +'2P 
(222,2;2rAiyn, — B2TjTMrAinx), the 
value of A:; being unchanged by 
permutation of the indices ... 
The third virial coefficient of dry 
air A,..(T) is entirely negligible in 
the range 150 to 400°K, 0 to 10 atm 
(atmosphere) . 
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Virial Coefficients of Water 
Vapor 
Goff and Gratch” have formu- 
lated the data on the second and 
third virial coefficients of water va- 
por as follows: 


Aww = —33.97 + 55306r 
e 10°" cm*/gmol 
Awww = 0.03481°A*. « em*/gmol 


e atm 


Values of these and the correspond- 
ing derived coefficients, B = d(1A) 
dr and C dA/dT, are listed in 
Table 4 and Table 5 together with 
tolerances set at twice the probable 
error of the values themselves as 
inferred from the deviations in the 
experimental data on which they 
are based. Higher virial coefficients 
make negligible contributions at 
pressures below the _ saturation 
pressure up to at least 400°K. 


Interaction Coefficients of 
Moist Air 


For the purpose of thermody- 
namic analysis moist air may be 
regarded as a binary mixture of 
dry air and water vapor. By this 
simplification the number of chem- 
ical potentials u, is reduced to two, 
namely u. and uw. Each of these is 
given as to form by Equation 1; 
each contains, besides the second 
virial coefficients A... and Aw., an 
interaction coefficient A... Goff and 
Gratch” have formulated data ob- 
tained under a cooperative investi- 
gation between the Towne Scien- 
tific School, University of Pennsyl- 
vania, and the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS 


Table 7—Saturation Pressure of Pure Water (millibars*) 


into the following semi-rational 
equation: 

Aas 29.53 + 0.00669T (1—e -r) 

Art + Br’ + Dt’ em'*/gmol 

with 

4 4416.5 “K 

A 17,546 cm* *K. gmo! 

B 95,300 cm* “K* / gmo!l 

D 8.515 * 10° cm’ "K*/ gmo!l 
Values of A.» and of the corre- 


sponding derived coefficients, B,. 
and C,.«, are listed in Table 6 to- 
gether with tolerances set at thrice 
the estimated probable errors of 
the values to which they refer. 
These probable errors are difficult 
to estimate reliably because of the 
meagerness of experimental data; 
hence they are multiplied by three 
instead of two to get the corre- 
sponding tolerances. 

Each chemical potential also con- 
tains, besides the third virial co- 
efficients A,., and Av«., the high- 
er order interaction coefficients 
Ass and Ax»». Pending further re- 
search it is necessary to assume 
that of these four coefficients only 
Awww makes any appreciable con- 
tribution to the thermodynamic 
properties of moist air, at any rate, 
in the range 150 to 400°K and 0 to 
3 atm. 


Saturation Pressure of Water 


Goff and Gratch” have calculated 
the saturation pressure of pure wa- 
ter from other relevant data by 
means of the identical relations of 
thermodynamics. Their calcula- 
tions involve an integration, over 


the logarithm of absolute tempera- 
ture, of an integrand which varies 
only slowly with temperature. Their 
results may therefore be regarded 
as determining the function p,.‘T) 
or the function p,(t), where ¢ is 
the Centigrade temperature de- 
fined by Equation 4. 


a. Saturation Pressure of Ice, 100 to 


0°C. Values of the saturation pressure 
of pure ordinary water ice are to be 
computed from the Goff-Gratch for- 
mula, 
log wp. 9.09718 (T./T —1) 
3.56654 log,.(T./T) 
+ 0.876793 (1 — T/T.) 
logwp.: (T.) 
(5 
with T 273.16°K 491.688°R and 
with p.:(T.) 0.0060273 atmospheres, 


a constant integration which has been 
adjusted so as to make p,; equal to p.. 
following paragraphs) at T 
273.17°K, the triple point of water 

The formula as published” gives the 
logarithm of the saturation pressure as 
the sum of three terms only one of 
which is explicit in temperature, the 
other two having been left in the form 
of definite integrals, over the logarithm 
of absolute temperature, whose inte 
grands contain both temperature and 
saturation pressure. In computing nu 
merical values it to evaluate 
these integrals by the method of suc- 
cessive approximations. For the greate 
convenience of the user, however, 
Gratch", has replaced these integrals 
by empirical expressions whose con- 
stants he has then adjusted by the 
method of least squares to make the 
formula (Equation 5) yield values of 
logw[ps:/ps:(T.)] showing an average 
deviation of 0.002 percent and a maxi- 
mum deviation of 0.015 percent from 
those given by the formula as previ- 
ously published. 
b. Saturation Pressure of Liquid Water, 

50 to 100°C. Values of the saturation 


(see 


is easy 


Table 8—The Coefficient /,(p.T) 


;. Por Tel. Psi Tol. p — 300 mb. p 700 mb. Pp 1100 mb. 
7 : t 
-90 7 pe 00000967 9 °c fat fet fat tsi fst fs 
20 o ~ 0,0005472 Lh 
-70 ° « 0,002615 19 -70 - 1,0027 - - - 
0 © a 0, 01080 7 =80 7 1,.0024 1,0057 - 1,0089 
-50 0, 06355 - 0.03935 22 -70 - 1,0022 - 1,9051 - 1.0080 
~40 0.18909 - 0.1283 6 60 - 1.0020 ~ 1.0046 - 1.0073 
-30 0, 50888 7 0, 3799 u -50 1,0018 1,0018 1.0042 1,0042 1.9065 1, 2064 
-20 1.2543 e 1,032 3 ~0 1.0017 1,0017 1,0038 1,0039 1,.0060 1,61 
-10 2,863 * 2.597 5 -30 1.0016 1.0016 1,0036 1,0036 1.9055 1,056 
0 6.1078 59 6,107 6 =20 1,0015 1,0015 1.00% 1,0034 1,0052 1.9052 
10 12,272 10 a -10 11,0015 1,0015 1.0032 1,0033 1.9%9  1,0050 
20 23.373 20 a Z 0 1,0016 1,0016 1,0032 1,0032 1,0047 1.0048 
30 42.430 29 - - 10 =: 11,0018 - 1,9032 . 1,9047 - 
40 RL *. - ‘ 20. 11,0020 - 1,0034 - 1.0048 - 
50 123,40 6 - a 30s: 11,0023 - 1,0037 - 1,0050 = 
60 199, 26 10 os - 40 1,9026 = 1,0041 = 1,0054 - 
— 911.69 16 i ¥ 50 - - 1,0045 - 1,0059 - 
“0 473,66 % am . 60 - - 1,0048 o 1, 0064 e 
0 701.14 35 = a 
*1 millibar = 1000 dyne/cm® *1 millibar = 1000 dyne/cm’* 
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pressure of pure ordinary liquid water Bww«, we may compute values of the 
are to be computed directly from the specific enthalpy h;: of the saturated 
Goff-Gratch formula”, namely, liquid from the identical relation, hr = 
he — (vg—vs) (dps:/dT). It is safe t 

] wPst = — 7, s/ eee 2 ; . ~ . - ° 

OF wPst rt aa engin 5 ignore the extremely small variation 


anhe 1.3816 x 10° (10" sua - T/T) at 1) 
+ 8.1328 X 10-* (10-9-49149°T,/7— ») __ 4) 
+ logiopsr (T's) SSdGeeechsieaecvveceesssdesseceoveseeseacdsonace (6) 


with T, = 373.16°K = 671.688°R and with temperature of the difference be- 
with p.:(T.) = 1 atm. tween hr and the specific enthalpy h’'. 

nici of compressed liquid at atmospheric 
e. ryan Liquid: a oe grat pressure and regard values of the 
> ag ow 4 he 4 eo poss ' witeonal quantity dh;/dT as values of the iso- 
the vapor and liquid phases of pure baric specific heat c’. at atmospheric 


ery ~ mecca te me gd Pygmy pressure. In the following table these 

that they ‘an dna in what is called rs compared with (a) values obtained 

metastable equilibrium, in which case wellpage oo Mic pt gues 

= Sa ” phase is called (b) values obtained from extrapolation 

yg ety li se ower tal data of the Washburn” formulation of the 
mee Tees Caperanen = Barnes and Cooke™ data. 


the thermodynamic properties of un- 
dercooled liquid are not presently Specific Heat of Undercooled Liquid 
available, interim values can only be —= 


obtained by some sort of extrapolation. t(°C) Goft- NBS — 
Washburn” has, in effect, extrapolated Gente Cooke 
the specific heat data of Barnes and —10 1.018 1022 1.023 
Cooke” in the range, —5 to 5°C, to —20 1.039 1.055 1.045 
develo formula for logw(pse/ps:) a a 9 — 

P a formula 10F 10§w(Pst/p —40 1.14 1.30 1.11 
which has heretofore been widely used. —50 1.27 1.70 1.15 
This formula may now be corrected to Di sa 
make it consistent with the Osborne™ The saturation pressure of undercooled 
value of the heat of fusion of ice at liquid is of such great concern to the 
0°C and with the Giauque and Stout™ meteorologist, if not to the engineer, 
measurements of the specific heat of ice. that it seems necessary to recommend 

Gratch™ has calculated values of the one of these extrapolations pending 
ratio ps:/ps: from: (a) the original further research. The International 
Washburn formula; (b) the corrected Meteorological Organization recom- 
Washburn formula; (c) the Osborne, mends extrapolation of the Goff-Gratch 
Stimson, and Ginnings™ formulation of formula down to —50°C because it in- 
the calorimetric quantity y using the sures continuity of 0°C and minimizes 
approximate relation y = RT°*dlnp,:/ the number of formulas to be quoted. 


dT; (d) the corrected Washburn for- Table 7 lists values of saturation 
mula adjusted to fit the Scheel and pressure calculated from the Goff- 


Heuse” experimental measurements of Gratch formulas. Recently Keyes” has 
Pst down to about —15°C after omitting reviewed and reformulated existing 
the last term which is quite small in data on this important property in the 
the experimental range but increases range 0 to 150°C in the light of the 
very rapidly as temperature decreases; findings of Blaisdell and Kaye™ regard- 
and (e) the Goff-Gratch formulas ing the relation between the absolute 
quoted. The results of these calcula- and the International Centigrade tem- 


tions are compared as follows: perature scales. His results are in re- 


Saturation Pressure of Undercooled Liquid 


(Poe Pos ) 

(°C) (e) (a)-(e) (b)-(e) (c)-(e) (d)-(e) 

0 1.0001 —.0001 : 0.0000 0.0000 0.0000 
—10 1.1023 —.0002 — .0001 +.0005 —.0014 
—20 1.2154 —.0004 —.0003 +-.0013 —.0018 
—-30 1.3395 —.0014 —.0009 + .0031 — .0933 
—40 1.4738 —.0039 —.0031 +-.0072 — .0920 
—50 1.6151 —.0077 —.0098 +0167 -+.0044 

Another comparison based on an ex- markably close agreement with the 


trapolation of the Smith and Keyes” values listed in Table 7 for tempera- 
data on the specific volume v; of the tures above 0°C. 

saturated liquid is of interest. Using the Regarding the tolerances listed in 
Goff-Gratch values of ps: together with Table 7, each of those below 0°C has 


national Conference on Steam Tal! 
no attempt has been made to set 
ances on the recommended valu 
the saturation pressure of underc: 
liquid. 

Above 0°C the recommended y; 
of saturation pressure differ slig 
but nevertheless significantly, 
those previously recommended by 
Third International Conference 
Steam Tables” if the difference bety 
the absolute and the International ( 
tigrade temperature scales be igr 
in making the comparison. The ana 
of Keyes” may be taken to show, |! 
ever, that the two sets are brought 
remarkably close agreement by tr 
ferring the latter from the Internati 
Centigrade to the absolute scale 
means of the Blaisdell and Kaye™ find 
ings regarding the relation betwee: 
two scales. It seems clear, there! 
that the tolerances recommended 
the Third International Conferenc: 
Steam Tables could stand reduction 
































Saturation of Moist Air 
Moist air is said to be saturated 
when its condition is such that it 








with an associated condensed phas« 
presenting a flat surface to 
Strictly speaking, the associated 
condensed phase is not pure wate! 
but water containing small con- 
centrations of dissolved gases. Ths 
relative concentrations of these dis- 
solved gases are not the same as 
those of the same gases in the va- 
por phase, but we are practically 
compelled to ignore the very slight 
differences and to regard the con 
densed phase as an ideal mixture o! 
pure water and dry air having but 
two component chemical potentials 
ue and u's. 

In line with the foregoing sim- 
plification we can say that moist air 
is saturated when it has the same 
values of temperature, pressurt 
and its two component chemica! 
potentials as does the associated 
condensed phase. There are thus 
four relations to be satisfied 
saturation. These four relations in- 
volve, however, six independent 
variables, namely, the two tempera- 
tures, the two pressures, and 
two mol-fractions; hence, the tv 
phase system has two degrees 
freedom at saturation. This means 
that such quantities as the weigh 














previously quoted information regard- been set at thrice the estimated prob- ' Inv 
ing zero-pressure enthalpy h*., the able error of the corresponding satura- of water, the volume, the enthal ‘ 
virial coefficients Aww, Awww, and the tion pressure; those above 0°C are the and the entropy—all per uni 
corresponding derived coefficients By~, ones recommended by the Third Inter- weight of dry air—must be re- 
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garded as functions of two inde- national Critical Tables”: k’ has ard atmospheric pressure, together 
pendent variables which are usually been assumed to be zero for under- with tolerances at least twice the 
chosen to be pressure p and tem- cooled liquid and ice. Values of estimated probable error. 
perature T. v’« for liquid water above 0°C have 
been taken from Osborne, Stimson, nthalpy 
Humidity Ratio at Saturation and Ginnings”; a constant value of The correct expression for the 
18.0 cm*/gmol has been assumed for specific enthalpy of moist air can 
The weight of water vapor per undercooled liquid; values for ice be derived from Equation 1 for the 
unit weight of dry wend ‘s called have been taken from Jakob and chemical potentials by forming the 
humidity ratio or mizing ratio. It Erk“ and from Keenan and Keyes" specific free enthalpy g according 
is denoted by the letter W to which Rather than list the values of k to the identical relation, g 
may be affixed the subscript o and v’. used in calculating values =ru,, and differentiating this ac- 
specify its value at saturation. It is of the coefficient f.(p,T) it seems cording to the identical relation, 
convenient to introduce a coeffi- better to list. as is done in Table 9. h (xg) /2t, where + denotes re- 
cient f.(p,T) defined by values of the coefficients a and 6 ciprocal absolute temperature. The 
Ww. 0.62197 —22Ps/P_ siete (7) in which they appear along with enthalpy of moist air per unit 
1 — f.p./p other properties discussed previ- weight of dry air is obtained from 
where p, is the saturation pressure ously. In Table 9 the tolerances its specific enthalpy in an obvious 
of pure water, a function of tem- given are based on the previously MANnNSS 
perature only, and 0.62197 = 18.0160 stated tolerances for A... Aa., etc., The enthalpy of moist air per 
28.966. on an arbitrarily chosen tolerance unit weight of dry air is subject to 
Goff and Gratch”" have reduced of 10 percent in k’, and on zero augmentation by amount nh 
the conditions for saturation in the tolerance in v's. | wh.. where kh. and he are arbi- 
ease of moist air to Table 10 lists values of humidity trary constants. In Table 12 the 
ratio at saturation at standard at- — 
log.f. = a(1 — p,/p) mospheric pressure together with constant hk. has been adjusted so 
+ B(p/p.s—1) es (8) tolerances at least twice estimated as to make the specific enthalpy 
with probable error of dry air zero at 0°C and standard 
atmospheric pressure; the constant 
a= (Ay. — 2Ase + Aww) p./RT Volume ray 
Aew «pu*/RT 0 ae a h. has been adjusted so as to make 
B k'ps + v'«p./RT specific volume of moist air can be a hn. perone ee Lgretapbanctg 
+ (Aus + 2Aaw)p./RT derived from Equation 1 for the er sy on ncnnetiean tibet 
pee hieienk nchaatinde ee femainn te formity with the usual steam table 
? ia, practice. 
k’= solubility coefficient of air in water, specific free enthalpy g according 
F heded to the identical relation, g Entropy 
"a — volume of (liquid or solid) Sr, and differentiating this ac- The correct expression for the 
cording to the identical relation, specific entropy of moist air can be 
Table 8 gives an idea of how the v 9g/ep. The volume of moist derived from Equation 1 for the 
coefficient f.(p,T) varies with pres- air per unit weight of dry air is chemical potentials by forming the 
sure and temperature. In comput- obtained from its specific volume in specific free enthalpy g according 
ing the data listed in Table 8, val- an obvious manner. Table 11 lists to the identical relation, g 
ues of k’ for liquid water above values of the volume of moist air =z.u,, and differentiating this ac- 
0°C have been taken from /nter- per unit weight of dry air at stand- cording to the identical relation, 
Table 9—Coefficients in the Expression for Saturation Table 10—Humidity Ratio at Saturation 


(Standard Atmospheric Pressure) 


’ 


t + Tol. - 


a ae - a Tol. Be Tol. By Tel. ms sf o si = 
-90 - ~ 0.0000 4 - - 0.8109 13 90 ™ - 0, 5991x10~-7 6 
-80 o - 0,.0000 4 « - 0,44x10-8 7 80 a é 0, 3386x1 vA 
-70 - ~ 0,.0000 4 - - 19x08 29 e - 0,161 7x10-5 u 
~60 am = 0,.0000 4 o - 0,71xl0-7 11 60 = o 0,6677x10~ 53 
-50 0,0000 « 0,.0000 4 3.7x10-7 = 2.35107 35 50 0.3924 x10“ . 0,2430x10~ 17 
~0 0.0000 - 0.0000 & 1,02x2 - 0.7106 LU 40 1.168 xlo~ - 0,7923x10-% 47 
-30 0,0001 o 0,.0001 4 2.52006 - 1.9110 2 = 30 0.3141 xi0-3 - 0,2%5x10-3 11 
-20 0,002 - 0,001 4 O.5m105 - O48105 7 _3o 0.7%4 x10-3 . 0,.6370x10-3 26 
-10 0,0003 - 0,0003 4 1.205 - Lisle 17 10 1.7688 x10-3 ~ 1,6057x10-3 
0 0,008 42 0,005 4 2.37105 36 2,4%10-5 - 0 0, 37886x10~2 80 3. 7886x10- 80 
10 0,000% 4) - - behfxlOS 67 ~ - 10 0.7659 xi0~2 15 - - 
20 0.00117 4) - - 0.7104 12 - - 20 0.14754x1) 28 - - 
90 0,001% 41 " - lex 20 © am 30 0.27319x1072 49 ~ - 
40 0,00251 42 ~ - 2.19104 33 - - 40 0.49114x1 7 - - 
50 0,00352 42 - - 3.46104 52 - - 50 0,8680 x10-! 13 ~ e 
60 0,0m%83 44 - - 5.2%l0% 79 - - 60 0.15340 25 - ~ 
7 0,008&9 46 = - 0.78103 12 - - 7 0.27884 47 - ° 
80 0,008% 49 ° - lize 17 ~ - 80 0.55200 105 - ° 
9 0.01103 56 o - 1.58103 2% ~ - 90 1.4160 38 - - 
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s —0g/0T. The entropy of moist 
air per unit weight of dry air is 
obtained from its specific entropy 
in an obvious manner. 

The entropy of moist air per unit 
weight of dry air is subject to aug- 


mentation by amount s. + WsSv.x, 
where s, and Ss» are arbitrary con- 


stants. In Table 13 the constant s. 
has been adjusted so as to make the 
specific entropy of dry air zero at 
0°C and atmospheric pressure; the 


constant Ss. has been adjusted so 
as to make the specific entropy of 
saturated liquid water zero at 0°C 
in conformity with the usual steam 
table practice. 


Condensed Water 


In the definition of thermody- 
namic wet bulb temperature to be 
given later there appears the spe- 
cific enthalpy hh’. of pure (air- 
free) compressed liquid (or solid) 
water. Values of hh’. and of the 
corresponding specific entropy s’« 
are listed in Table 14 for standard 
atmospheric pressure. The refer- 
ence point at which both enthalpy 
and entropy are assigned the value 
zero is saturated liquid at 0°C in 
conformity with usual steam table 
practice. The values for under- 
cooled liquid are based in part on 
an extrapolation of the Smith and 
Keyes™ volume data, in part on the 
recommended extrapolation of the 
Goff-Gratch formula in Equation 6 
for the saturation pressure p.;, and 
in part on other data previously 
quoted. Since the first extrapolation 


Table 11—Volume of Moist Air per Unit Weight of Dry Air 
(Standard Atmospheric Pressure) (em*/g) 


t v Tol. v 


4 ‘ sf 
=90 517.13 25 ~ 
-80 545.69 23 - 
=70 574.20 22 ~ 
60 602.70 21 @ 
-50 631,18 20 631,22 
~40 659.65 19 659.77 
-30 688,09 18 688.44 
-20 716,53 18 717.42 
-10 Thabo % 17 77,06 

0 773.36 17 778,06 
10 801,77 17 811,61 
20 830,18 17 %49,80 
30 858,57 18 896,13 
40 886,96 18 956, 67 
50 915.35 19 1042, 38 
60 943.73 19 1174.90 
70 972,10 20 1404,.25 
80 1000,48 20 1879.2 
90 1028, 85 21 3341.2 


RSSRABURBRI ee eek 


is a fairly safe one inasmuch as the 
final results depend only slightly 
on the liquid volume, these values 
should be recommended for adop- 
tion, pending further research, if 
for no other reason than that they 
are consistent with previous rec- 
ommendations. 


Reference Points 


The Working Subcommittee dis- 
cussed the question of reference 
points at some length. Moist air, as 
defined in this report, is a mixture 
of five constituent gases: oxygen 
(O.), nitrogen (N.), argon (A), 
carbon dioxide (CO.), and water 
vapor (H:.O). The enthalpy of each 
of these constituent gases i is sub- 
ject to augmentation by a constant 
amount ft, called its null-point 
(p=0,7T=0) enthalpy; the entropy 
of each constituent is subject to 
augmentation by a constant 


amount s:, called its null-point re- 
duced entropy (by reduced entropy 
is meant the sum, s+Rlnp, with 
pressure expressed in standard at- 
mospheres). It follows that the 
enthalpy and entropy of dry air 
are subject to augmentation by 


>rh, and 
Sa Sx.8;, respectively; similarly, 
the enthalpy and entropy of water 
are subject to augmentation by 


constant amounts, A, 


constant amounts, h. and Sw, re- 
spectively. 

Tables 1 and 2 of this report are 
based on the arbitrary assign- 


ments: nh S, h. Se 0. 


"si — P h 
— bd 0 
517.13 25 -% -21,641 
545.69 23 -80 -19, 230 
574.20 22 =-70 -16, 823 
602.71 21 60 -4.418 
631,20 20 ~50 12,0132 
659.73 19 ~40 - 9,6093 
688, 35 18 -30 = 7.2065 
717.26 18 -20 = 4.8046 
76, 88 18 -10 = 2.4027 
778,06 18 0 0,0000 
- - 10 2.4021 
- . 20 4.8052 
7 - 30 7.20% 
> 40 9.6140 
- - 50 12,0195 
= = 60 lh04264 
~ = 70 16,2%8 
= a 80 19, 2447 
zn ai 90 21,657 


Tables 12, 13, 14 are based o1 
following assignments: for dry 
both enthalpy and entropy ars 
signed the value zero at 0°C, at 
pheric pressure; for water, 
enthalpy and entropy are assig.ied 
the value zero at O0°C, saturated 
liquid. Using the data previous), 
quoted in this report it is eas) 
compute that these assignments 
are to be implemented by maki: 
h, = —65.260 kcal/kg, s. = —1.61712 
keal/kg°K, h. +477.277 keal k 
Se = —0.83960 kcal/kg°K. 

The Goff-Gratch tables, Thern 
dynamic Properties of Moist Ai: 
and Thermodynamic Properties 
Water at Saturation”, are based 
the following assignments: for dry 
air, both enthalpy and entropy ar: 
assigned the value zero at O’F, at- 
mospheric pressure; for water, both 
enthalpy and entropy are assigned 
the value zero at 32 F, saturated 
liquid. Using the data previously 
quoted in this report it is easy to 
compute that these assignments 
are to be implemented by making 
h, = —109.782 Btu/Ib, s. = —1.60096 
Btu/lb°’R, h. +859.099 Btu/Ib, 
S« = —0.83960 Btu/lb°R. The tables 
referred to have been reproduced 
in HEATING, VENTILATING, AIR CONDI 
TIONING GUIDE published and widel) 
distributed by the American So 
CIETY OF HEATING AND VENTILATING 
ENGINEERS. Using the same assign 
ments, additional tables giving the 
thermodynamic properties of moist 
air for six different pressures abov‘ 


Table 12—Enthalpy of Moist Air per Unit Weight of Dry Air 
(Standard Atmospheric Pressure) (kcal/kg) 


_— Nee Tale ed vo 
20 - - -21.641 20 
17 - - 19,230 17 
u - - -16, 822 u 
Bi - ~ -4.4u , 
89 -11,.997 - -11,9992 ” 
68 - 9.5410 - - 9.56% re 
49 = 7.0226 - - 7.0696 5 
31 - 4.3487 - - 4.4298 Lé 
16 = 1.3540 - - 1.4510 45 
0 * 2,2622 45 + 2.2622 5 
15 7,0091 105 - - 
28 13.744 20 = 

42 23,880 M @ 

55 39.7% 54 o 

67 65.731 87 - 

30 110,00 16 o 

91 191.71 31 o 

1% 367,68 67 ms 

12 921.1 2% o . 
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Thermodynamic Properties of Moist Air 


Standard Atmospheric Pressure 


Ss h 


t(°C) h, h. $s. 8. _ Pe 
90 43.619 43.619 1.52101 1.52101 595.07 0.3806 
0 65.260 65.714 1.61712 1.62030 77.26 0.8396 
90 86.917 310.54 1.68564 2.87451 387.23 1.1244 
atmospheric and up to 150 lb/in.’ tropy of water at O°C, saturated 
have been compiled in the Univer- liquid is followed. There is, how- 


sity of Pennsylvania Thermody- 
namics Research Laboratory” under 
Project G-8. It is clear, therefore, 
that the assignments of this para- 
graph are destined to be used rath- 
er widely in engineering circles. 

On the other hand, the tables 
being compiled in the University of 
Pennsylvania Thermodynamics Re- 
search Laboratory for publication 
in Smithsonian Meteorological 
Tables“ are based on the following 
assignments: for dry air, both en- 
thalpy and reduced entropy (by re- 
duced entropy is here meant the 
sum, s+Rinp, with pressure ex- 
pressed in millibars) are assigned 
the value zero at 0°C, zero pressure; 
for water, both enthalpy and en- 
tropy are assigned the value zero 
at 0°C, saturated liquid. Using the 
data previously quoted in this re- 
port it is easy to compute that these 
assignments are to be implemented 
by making: he 65.326 kcal/kg, 
3. —2.09179 kcal/kg’K, h. 
+477.277 keal/kg, s. 0.83960 
keal/kg’K. 

In most, if not all, tables giving 
the thermodynamic properties of 
moist air, the usual steam tables 
practice of assigning the value zero 
to both the enthalpy and the en- 


Table 13—Entropy of Moist Air per Unit Weight of Dry Air 
(Standard Atmospheric Pressure) (keal/kg° kK) 


eo ‘. Tol. See Tol . 
-90 -0,09611 1 - - 
~80 —0,08332 9 - - 
-70 -0,07116 7 - - 
£0 -0,05960 5 - - 
50 0.04957 4 0.04846 
~0 0.03804 3 0.037% - 
-30 -0,02795 2 -0,02716 a 
~20 -0,.01826 1 -0,01638 - 
-1 0, 008% 1 -0, 00478 - 
0 0,.00000 0 +0, 00870 2 
10 +0,00864 1 0.02574 4 
20 0.01698 1 0.04911 7 
30 0.02504 2 0.08312 12 
40 0.0328 2 0.13485 12 
50 0.04040 2 0.21669 29 
60 0.04774 3 0, 35246 52 
70 0.05486 3 0, 59601 is) 
80 0,06178 4 1.112% 203 
90 0.06852 4 2.67830 nl 


ever, no unanimity in the choice of 
reference point for dry air. Perhaps 
this lack of unanimity is of little 
practical importance because it is 
SO easy to convert from one choice 
to another. The Working Subcom- 
mittee decided not to indicate a 


preference. 
Recent developments in the sci- 
ence of interpreting atomic and 


molecular spectra have focused at- 
tention upon the zero-pressure iso- 
bar as the line along which the 
thermodynamic properties of gases 
and gas mixtures generally can at 
any time be known with greatest 
accuracy. This is certainly true in 
the case of moist air; hence the 
relative permanence of the numer- 
ical values assigned to the null- 
point enthalpies and reduced en- 
tropies of dry air and water would 
be enhanced by placing both ref- 
erence points on the zero-pressure 
isobar at some stated value(s) of 
absolute temperature. The obvious 
location would be the null-point 
(p=0, T=0) itself; indeed the null- 
point suggests itself as the logical] 
reference point for all gases 

Even if the null-point were to be 
adopted as the common reference 
point it would still be necessary to 
decide what are the best values to 


assign to the enthalpy and reduced 
entropy there for each gas under 
consideration. Tables 1 and 2 of 


this report are based on the as- 


signments, h s h. S« 0 
as is the preceding skeleton table 

In this table the unit of enthalpy 
is the kcal/kg, that of entropy, the 
keal/kg’K. At 90°C the values 
given for hk. and s, are for satura- 
tion with respect to ice; those for 
h'. and s’. at this temperature are 
for ice also. The data in this table 
should be compared with those in 
Tables 12, 13, and 14 

According to the so-called Third 


Law of Thermodynamics the as 


Signments, § 0, 
missible if nuciear 
ruled out of consideration provided 


are always per- 
changes are 


that, in computing values of s°’; — s;, 
possible contributions from nuclear 
spin and other nuclear energy lev- 
els are consistently included or ex- 
cluded ‘it is common practice to 
exclude). But the assignments, h 

0, are in general not permitted if 
ordinary chemical changes are not 
to be ruled out of consideration. In 
this case only as many of the h 
can be disposed of arbitrarily as 
there are distinct atomic 
It would therefore seem logical to 
exercise this permitted arbitrari- 
the null-point enthalpies 
of the monatomic gases themselves 
Undoubtedly there will be a move in 
this direction as the accuracy and 
completeness of our knowledge of 
the dissociation 


species 


ness on 


energies of mo- 


lecular gases, by which their null- 


Table 14—Properties of Condensed Water 
(Standard Atmospheric Pressure) 


Enthalpy, h'~ (keal/kg) Entropy, s'. (keal/kg°K ) 


S64 Tol. 
¥A °c liquid 
-0,09611 11 -%0 
0, 08332 9 -80 - 
-0,07116 7 -70 ° 
0.05958 5 60 - 
-0, 04°50 4 -50 -53.97 
-0,03783 3 ~0 2,00 
0.02735 2 -%0 -30,% 
-0,01670 2 20 -20,40 
-0,00514 2 10 -10,14 
+0, 00870 2 + 0,02 
a o 10 10,06 
" ~ 20 20,06 
~ - 30 30,04 
- - 40 40,03 
- o 50 50,01 
o - 60 60,00 
- - 70 69.99 
~ na 20 80,01 
- - 90 90,05 
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solid liquid solid 
-117,79 - 0.4590 
-114.25 - 4402 
-110, 54 - 0.42 
-106, 6% - 0.4028 
-102, 58 ~0,2192 ~O, 3841 
- 83% 0, 1666 2, 3655 
- 93.92 -0,1201 -, 3470 
- 9u —,0776 -0, 3285 
84.57 -0,0378 9, 3101 
- 79,64 06,0000 2, 2716 

- +0,0361 o 

- 0,0708 @ 

= 0.1043 = 

- 0.1367 o 

- 0.1681 - 

- 0.1985 - 

- 0.2281 ~ 

- 0.2568 = 


ony 
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point enthalpies are related to 
those of the associated monatomic 
gases, become more satisfactory. 


Dew-Point Temperature 


A derived thermodynamic prop- 
erty of moist air of great impor- 
tance in hygrometry is the socalled 
thermodynamic dew point tempera- 
ture Ts. The Working Subcommit- 
tee recommends that this impor- 
tant property be defined as the 
solution T.(p,W) of the equation, 


W.(p,Ta) co Re Re cee (9) 


The definition is given in mathe- 
matical form to avoid ambiguity. 
It is a problem belonging properly 
to practical hygrometry to design 
and construct dew point hygrome- 
ters capable of reading values of 
thermodynamic dew point temper- 
ature as defined by Equation 9 
after suitable calibration. The IMO 
has concurred in the foregoing 
definition. 


Wet Bulb Temperature 


Another derived thermodynamic 
property of moist air of great im- 
portance in psychrometry is the so- 
called thermodynamic wet bulb 
temperature T.~. The Working Sub- 
committee recommends that this 
important property be defined as 
the solution 7.(p,T,W) of 


h(p,T,W) —W -eh'w(p.Tw) = hs(p,Tw) 


where it is to be understood that 
h’'. denotes the specific enthalpy of 
pure compressed liquid (or solid) 
water. This definition is also given 
in mathematical form to avoid am- 
biguity. It is a problem belonging 
properly to practical psychrometry 
to design and construct psychrome- 
ters capable of reading values of 
thermodynamic wet bulb tempera- 
ture as defined by Equation 10 after 
suitable calibration. It seems likely 
that the IMO will concur in the 
foregoing definition. 

In justification of this definition 
it may be said that it combines the 
correct energy and weight account- 
ings for the steady-flow process of 
injecting pure compressed liquid 
(or solid) water at pressure p and 
temperature T. into a stream of 
moist air at pressure p, tempera- 
ture T, and humidity ratio W to 
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bring the air adiabatically to sat- 
uration at pressure p and tempera- 
ture T.. This is to be regarded as 
the appropriate idealization of the 
actual process by which the thin 
film of water on a wet bulb ther- 
mometer immersed in a stream of 
moist air maintains, at any rate for 
a time, a steady value below that 
of the air itself. 
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ikalisch Technischen Reichsanstalt, Vol. |2 
1929, pp.301-316.) 

35. Thermodynamic Properties of Ste 
by J. H. Keenan and F. G. Keyes. (J 
Wiley and Sons, Inc., New York, 1936.) 

36. Goff Chart for Moist Air, by S. Gr: 
(Summary Report of Project G-8, Univers'' 
of Pennsylvania Thermodynamics Research 
Laboratory, April 1946, 1947, 1948.) 
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Honored by Life Membership 


NATE W. DOWNES 


Supervising engineer, maintenance and operation, Dept. of Public Works, 
State of California, Sacramento 

— Kansas City, Missouri School District for 31 years as assistant chief 
engineer, chief engineer, superintendent of buildings, assistant super- 


intendent of schools. 
-Engineer Corps, U.S. Army, 1918. 


| 





Consulting engineer, 1919 to 1922. 


Nate W. Downes 
Sacramento, Calif. 





ROBERT P. SCHOENIJAHN 


Consulting engineer, Wilmington, Del. for 32 years. Specializes in 
mechanical, electrical and sanitary engineering. 

—~Two years as chief engineer for mechanical and electrical equipment 
for city and county buildings, Wilmington, New Castle County. 
Experience in U.S. explosive plant, 1918-19; W. S. Timmis, N. Y., design- 
er and draftsman; Marks and Woodwell, N. Y., designing engineer. 
Educated in Brooklyn public schools; Cornell University, Ithaca, N. Y 
Member ASME. 


RALPH S. FRANKLIN 


Robert P. Schoenijahn 
Wilmington 


Delaware 


Mechanical engineer, Lockwood Greene Engineers, Inc., Boston, Mass 


Ralph S. Franklin 
ventilating, and industrial drying. 


-Formerly president, A. B. Franklin, Inc., Boston; specialty: heating 


Boston — Designed heating and ventilating plants for Soldiers and Sailors Me- 

morial Building, Melrose, Mass.; Lakeville Sanitarium; So. Norwalk 

Massachusetts High School Building, Conn.; Gedik Pasha School, Constantinople, 
Turkey. 


— Educated at Massachusetts Institute of Technology, Cambridge 


EDWARD B. JOHNSON 


Designer, mechanical engineer, Parsons, Brinckerhoff, Hall & Mac- 
Donald, New York City. 

Thirty-five years’ experience with steam and hot water heating of homes 
and buildings. 

Designed heating plants for U.S. Army Engineers Building at Harmon 
Field, and Keflavik, Iceland Airfields. 

Secretary of New York Chapter ASHVE, 1922-30 and 1931-32 

Other experience: In 1903-05, with Rodman Rapid Transit Commission, 
constructing first subway in New York City; engineer, American Radi- 
ator Co., New York, N. Y.; 4 years, Bethlehem Steel Co., Mariners Har- 
bor, S. L., N. Y. 


ating, Piping & Air Conditioning, November 1949 








E. B. Johnson 
New York, N. Y. 


LIMMVER SITY OF BIICFFIGAN LIBRARIES 
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Honored by Life Membership 


ARTHUR L. SANFORD 


— Mechanical engineer, C. H. Johnston, architects and engineers, St. 
Paul, Minn. 

— More than 40 years of design, construction, installation and inspection 
of mechanical equipment of buildings, including heating, ventilating, 
air conditioning, electrical work and power plants. 

— Past president Minnesota Chapter ASHVE; registered professional en- 
gineer, State of Minnesota. 

— Other experience: Minneapolis Board of Education; Minneapolis-Honey- 
well Regulator Co., Minneapolis; B. F. Sturtevant Co., Boston and Chi- . 

y Arthur L. Sanford 
cago; B. G. Carpenter Co., Wilkes Barre, Pa. Se. Paul. Minn. 





EUGENE P. BRADLEY 


— President, Hester-Bradley Co., St. Louis, Mo., for many years. 

— Helped establish St. Louis Chapter, ASHVE; served as the Chapters 
second president. 

— Presented a paper, Mutual Responsibility of the Heating Engineer and 
the Architect at the Semi-Annual Meeting, Buffalo and Detroit, Jun 
1922. 

— Was on ASHVE Committees, 1921-24: Legislation, Nominating, Chapters 
Standards of Ventilation. 

- Served in U.S. Army as Captain, Construction Division. Chief mechanica 
engineer for firms engaged in construction and installations in ai: 


— gy Pot - aga fields, camps and ordnance plants. 





EDWARD E. ASHLEY 


— Consulting engineer, in New York City. 

—Formerly sales engineer, Mercury Manufacturing Co., Chicago; con- 
sulting, mechanical and electrical engineer, Starrett and Van Vleck, 
architects, New York City. 

— During World War I served as Captain in the Air Service of the US. ae ee 
Army. 

—  ASHVE representative on ASA Sectional Committee on Graphical Sym- 
bols and Abbreviations. 


Edward E. Ashley 


New York 


WALTER W. NOBBS 


— Consulting engineer in heating, ventilating and water supplies, London 
England. Formerly civil engineer to British Air Ministry. 

— Earlier experience with Purcell & Nobbs successively as fitter, foreman 
draftsman, technical advisor and manager. 

—Past President, Silver Medallist, JHVE; member of Royal Society 0 
Arts, Institute of Mechanical Engineers. 

— Consulting engineer in construction of The County Hall, London; Inter- 


pan lig ir ee national Municipal Buildings, Shanghai. 





130 Heating, Piping & Air Conditioning, November |" 





9 eating, Piping & Air Conditioning, November 1949 129 


OURNAL 
SECTION 





Honored by Life Membership 


WILLIAM FORSBERG 


— Secretary, The Hopson & Chapin Manufacturing Co., New London, Conn. 

— Formerly, draftsman, salesman and superintendent, The Hopson & 
Chapin Manufacturing Co., design and sales of heating apparatus, and 
supervision of installations. 

— Specialist in the heating of country houses and in central station heat- 
ing plants. 


— Born in New London, Conn., 1884; member of Connecticut Chapter 





William Forsberg 
New London, Conn. 


WILLIAM MALLIS 


-Heads William Mallis Co., Seattle, Wash. Specializes in heating and - 
ventilating of school buildings. William Mallis 


— Apprentice in architecture in Scotland; in 1909 became associated with 
J. H. Felt Co., Kansas City, Mo. 


-Nearly 50 years of engineering and architecture; designed heating and Washington 
ventilating plants for many high schools in Missouri. 


—Born in Scotland; educated in Morrison’s Academy, Scotland 


Seattle 


HENRY P. REGER 


— President, H. P. Reger Co., Chicago, Ill. 


— Contractor for heating of Merchandise Mart, YMCA Building, U.S. Post 
Chicago Office, Illinois Soldiers and Sailors Home, etc. 
— Member of Heating, Piping and Air Conditioning Contractors National 
Association,; National Association of Master Plumbers. 
Born in Mineral Point, Wis., 1876. 


Henry P. Reger 


Illinois 


CHARLES B. KORN 


Partner, Reber-Korn Co., Allentown, Pa. 

-Forty-five years in the heating and ventilating fieid; heating, high 
pressure and power piping, sprinkling systems. 

Formerly with Hersh Bros. Co., Allentown, as superintendent and engi- 
neer; William H. Taylor & Co. as draftsman and assistant engineer. Pennsylvania 


~Educated in Keystone State Normal School; mechanical engineering 
course, Scranton, Pa. 


Charles B. Korn 


Allentown 


H. M. NOBIS 


—-Plant engineer, Warner & Swasey Co., Cleveland, Ohio. 


— More than 50 years of experience as consulting engineer, contractor, de- 
signer. Holds several patents in heating and ventilating field. 


— Was engineer in Europe and Canada before setting up consulting engi- 
neer’s office in 1911. 


— Naval experience: Steam plant equipment of cruisers. 





BD By - am Lives in East Cleveland, Ohio, member of Northern Ohio Chapter. 
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Dallas Museum of Natural History 





Technical Topics to Compete With 
Typical Texas Show at 56th Annual Meeting 


Ay THE 56th Annual Meeting of 
ASHVE to be held in Dallas, Tex., 
January 22-27, 1950, five technical 
sessions will extend over a four day 
period, with each session built 
around a particular engineering 
topic, C. R. Gardner, general chair- 
man of the Committee on Arrange- 
ments, announced. 

The five engineering topics are: 
(1) Heat and Moisture Transfer; 
(2) Heat Pump; (3) Panel Heating; 
(4) Air Distribution; (5) Research 
Laboratory and Cooperative Re- 
search Session. There will be at 
least three technical papers per 
session, presented by well known 
engineers, professors, and scientists. 


A Bear By the Tail 


The North Texas Chapter, in 
making ready for the 56th Annual 
Meeting with its multitude of ar- 
rangements and accommodations 
has “a bear by the tail,” said G. A. 
Linskie, president of the Chapter. A 
social program is being planned, 
Mr. Gardner stated, which gives 
promise of being a typical Texas 
show—that is: “The biggest, the 
best, most outstanding show ever 
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presented.” Both Mr. Linskie and 
Mr. Gardner praised the efforts of 
the tireless committeemen who are 
working hard to arrange the details 
of the 1950 Annual Meeting. 


Train Schedules Announced 


Since Daylight Saving Time end- 


ed in September, changes 


been made in train schedules 
Members are urged to check thi 


uAN 
4} 


hat 
hlay 


local railroad agents for any chan; 


es in schedules which may occur 
the future. The schedules whic! 


appear on page 133 are in effect 
the present time. 





Restored cabin of the founder of Dallas 
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Train Schedules via St. Louis 


Ly. New York B.&O 
Ly. Philadelphia 
Ly. Baltimore 
Ly. Washington 
Ly. ¢ neinnati 
Ar. St. Louis 

Ly. New York N. ¥.C 
Ly. Boston 

Lv. Syracuse 

Lv. Rochester 
Ar. Buffalo 

Ly. Buffalo 

Ly. Cleveland 
Lv. Indianapolis 
Ar. St. Louis 
Lv. New York Penna 
Lv. Philadelphia 

Ly. Pittsburgh 

Lv. Columbus 

Lv. Indianapolis 

Ar. St. Louis 


Lv. Norfolk Cc.&0O 
Ar. St. Louis im ae 


Ly. Detroit i. Bw Ke 
Ar. St. Louis 

Lv. Grand Rapids c.&0 
Ar. Chicago 
Ly. Montreal 
Ly. Toronto 
Ar. Chicago 
Lv. Milwaukee 
Ar. Chicago 
Ly. Chicago 
Ar. St. Louis 


Can. Pac 
Can. Pac 

ie Re 
C.M.St.P.& P 


G.M.&0O 


ASHVE Special 


FRISCO-M.K.T 
FRISCO-M.K.T 


Ly. ST. LOUIS 
Ar. DALLAS 


Consider Speakers for 
Banquet and Luncheon 


Several prominent public figures 
are being considered for the cov- 
eted roles of guest speaker during 
the Wednesday night banquet and 
guest speaker for the welcome 
luncheon. Among the speakers be- 
ing considered are several who have 
distinguished themselves in the 
fields of education, politics and in- 
dustry. 

During the week of the 56th An- 
nual Meeting, Lester T. Avery, First 
Vice President, ASHVE, will make a 
guest appearance before nearly 500 
members of the Dallas Rotary Club 
on January 25, 1950. Mr. Avery will 
Speak on the subject, Keeping Cool 
and will also describe future trends 
in air conditioning. 


Historical Interest 


Hardly more than 100 years have 
passed since Dallas was a one room 
caon On the Texas frontier. In 
tha’ time it has grown to a city of 


Lv. Durham 
3:05 P.M. Jan. 20 Ar. Greensboro 
: = P M. Jan 20 Lv. Greensboro 
7:25 P.M. Jan. 20 Ae. Adenia 
8:30 P.M. Jan. 20 " : 
9:10 A.M.Jan.21 Lv. Atlanta 
3:15P.M.Jan.21 Ar. Birmingham 
Lv. Birmingham 
:15 P.M. Jan. 20 Ar. Memphis 
:40 P.M. Jan. 20 Lv. Memphis 
12:30 A.M. Jan. 21 Ar. Dallas 


21 Lv. New Orleans 
Shreveport 


00 & So 20) 80 So) 2 @ <8 
oa 
= 
ua 
8 
= 
_ 
a < 


57 A.M. Jan. 21 ian 
10AM.Jan.21 AT. Dallas 
10:50 A.M. Jan. 21 
:50 P.M. Jan. 21 
7:35 P.M. Jan. 20 Lv. Tulsa 
9:06 P.M. Jan. 20 Ar. Dallas 
4:00 A.M. Jan. 21 
8:00 A.M. Jan. 21 Lv. Oklahoma City 
10:32 A.M. Jan. 21 Ar. Dallas 
3:00 P.M. Jan. 21 
Lv. Houston 
2:20 P M. Jan. 20 Ar. Dallas 
3:50 P.M. Jan. 21 
Lv. San Antonio 
10:25 P.M. Jan. 20 Ar. Dallas 
11:30 A.M. Jan. 21 
7:20 A.M. Jan. 21 
10:20 A.M. Jan. 21 Lv. San Francisco 
3:30 P M. Jan. 20 Lv. Los Angeles 
10:00 P.M. Jan. 20 Ar. Dallas 
8:10 A.M. Jan. 21 
9:15 A.M. Jan. 21 Lv. Seattle 
10:35 A.M. Jan. 21 Lv. Portland 
11:45AM. Jan.21 At. Denver 
4:55 P.M. Jan. 21 Lv. San Francisco 


Lv. Salt Lake City 
Ar. Denver 

Lv. Denver 

Ar. Dallas 


Lv. Winnipeg 
Ar. Minneapolis 


Lv. Minneapolis 
Lv. Des Moines 
Ar. Kansas City 


Lv. Omaha 

Ar. Kansas City 
Lv. Kansas City 
Ar. Dallas 


expanding industry and a popula- 
tion of half a million. 

Big “D”—the Southwest's affec- 
tionate name for Dallas—was born 
in 1841 when John Neely Bryan, a 
Tennesseean, came to Texas to set 
up a trading post. He was so im- 
pressed with the fertile spot on the 
banks of the Trinity River that he 
built for himself a shelter of cedar 
boughs. Around this single log 
cabin the settlement grew. 

The cabin has been restored and 
is now standing on the grounds of 
the County Court House not far 
from its original site. 


EXPOSITION SPACE 
RAPIDLY BEING FILLED 


Nearly 200 manufacturers are in- 
cluded on the list of exhibitors at 
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Southeastern Points Direct to Dallas 


So. Ry. 7:15 P.M. Jan. 20 
9:05 P.M. Jan. 20 


So. Ry 9:20 P.M. Jan. 20 
6:30 A.M. Jan. 21 
So. Ry 7:30 A.M. Jan. 21 
11:30 A.M. Jan. 21 
Frisco 11:50 A.M. Jan. 21 
6:30 P.M. Jan. 21 
Mo. Pac 8:30 P.M. Jan. 21 
7:30. A.M. Jan. 22 
T.&P 8:05 P.M. Jan. 21 


5:00 A.M. Jan. 22 
9:30 A.M. Jan. 22 


Southwestern Points Direct to Dallas 


10:30 P.M. Jan. 21 
7:45 A.M. Jan. 22 


Frisco 


12:35 A.M. Jan. 22 
8:00 A.M. Jan. 22 


Santa Fe 
So. Pac 11:30 P.M. Jan. 21 
6:55 A.M. Jan. 22 


11:00 P.M. Jan. 21 
7:15 A.M. Jan. 22 


M.K.T 


Western Points Direct to Dallas 


So. Pac 9:00 P.M. Jan. 19 
So. Pac 3:00 P.M. Jan. 20 
T.&P 7:05 A.M. Jan. 22 
Un. Pac 4:30 P.M. Jan. 19 
10:00 P.M. Jan. 19 
8:10 A.M. Jan. 21 
So. Pac. 6:00 P.M. Jan. 19 
Un. Pac 5:45 P.M. Jan. 20 
7:45 A.M. Jan. 21 
C.&S -F.W.D.C 12:30 P.M. Jan. 21 
7:15 A.M. Jan. 22 
Gr. Nor 7:30 P.M. Jan. 20 


25 A.M. Jan. 21 
RI 12:01 P.M. Jan. 21 
0 


5 3 P.M. Jan. 21 
9:15 P.M. Jan. 21 
CB.&Q 4:15 P.M. Jan. 21 
9:25 P.M. Jan. 21 
M.K.T 9:35 P.M. Jan. 21 


8:40 A.M. Jan. 22 


the Southwest Air Conditioning Ex- 
position, which will be held simul- 
taneously with the 56th Annual 
Meeting, ASHVE. Almost all of the 
available space is assigned in the 
Hall of Agriculture and the Poultry 
Building at Fair Park where the Ex- 
position is being held. 

The application of air condition- 
ing to large industrial, business and 
institutional building projects will 
be featured at the Exposition. New 
designs in great variety, including 
summer cooling units, room cool- 
ers, fans, and controls will be ex- 
hibited. The Exposition is being 
managed by the International Ex- 
position Co., New York, N. Y. 
Charles F. Roth is manager and 
E. K. Stevens associate manager. 
Both are members of ASHVE. 
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McKEEMAN LEAVES ASHVE 


.POST FOR PROFESSORSHIP 


C. A. McKeeman, since 1946 as- 
sistant to the president, ASHVE, 
has resigned to take a position at 
North Carolina State College, Ra- 
leigh, N. C. Mr. McKeeman will 
have charge of the new curriculum 
in heating and air conditioning 
which is being offered this year for 
the first time. The post which he 
holds is the L. L. Vaughan Profes- 
sorship in mechanical engineering, 
named in honor of Prof. L. L. 
Vaughan, now retired from the 





Clyde A. McKeeman 
Raleigh, N. C. 


State College faculty (See August 
1949 JOURNAL, p. 136). 


The new teaching progran 
Mr. McKeeman directs will 
four year period and will 
the B.S. degree in heating ; 
conditioning. Short cours 
also be offered for industri 
experimental work. 

Mr. McKeeman, a mem 
ASHVE, was on the faculty 
Institute of Technology, Cle 
Ohio, from 1926 to 1944. Hy 
became director of supe 
training for Thompson P, 
and Subsidiaries and rem: 
there until 1946, when he | 
assistant to the president, A: 


Summary of Chapter Meetings* 


e DELTA—September 13, 1949. A 
local member of ASHVE was guest 
speaker at the September meeting 
held in New Orleans. Illustrating 
his talk with slides and charts, 
Walter Cooke spoke on the charac- 
teristics of various types of fans 
and blowers. 

The subject of elections was dis- 
cussed, and Pres. R. B. Guest ap- 
pointed J. S. Burke to study the 
By-Laws and make a report. 
Another talk was given by H. L. 
Salaun on memberships. An an- 
nouncement was made regarding 
the 56th Annual Meeting to be held 
in Dallas, January 23-27, 1950. A 
film of the 1948 World Series was 
shown by the Entertainment Com- 
mittee. Attendance 47. Attendance 
ratio 0.43. 


e NEBRASKA—June 17, 1949. The 
meeting was an outing and dinner 
dance for members, guests and 
their wives and was held at the 
Manawa Country Club, Council 
Bluffs, Iowa. The 1949-50 officers 
were elected as follows: President 
-C. A. Carter; Vice President— 


*Note: The attendance ratios shown repre- 
sent the membership attendance divid by 
the chapter membership. These ratios will 
be useful as a partial indication of interest 
shown by local chapter members in various 
types of subjects programmed by the various 
chapters and may be useful in deciding on 
subjects for chapter meetings. 
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G. W. Colburn; Secretary—K. E. 
Martin; Treasurer—S. W. Black. 
Attendance 66. 


e NORTH TEXAS—August 15, 1949. 
The problems of altitude and vary- 
ing temperatures were discussed by 
three speakers at the August meet- 
ing in Dallas. P. N. Vinther spoke 
about a high velocity air condition- 
ing system. He described the prob- 
lem of high outside wet bulb tem- 
peratures and low altitudes. Mr. 
McFadden spoke about the design 
of a hospital which had to take into 
consideration high altitudes and 
low outside wet bulb temperatures. 
Herman Blum gave a talk on high 
velocity air conditioning systems 
using window units with fans. The 
speakers answered questions sub- 
mitted from the floor. 

C. R. Gardner introduced the 


-Speakers. Attendance 121. Attend- 


ance ratio 0.55. 


e NORTHERN OHIO — June 10, 
1949: Pres. Wesley R. Moore pre- 
sided at a dinner meeting at the 
Manakiki Country Club, Cleveland, 
following an afternoon of golf in 
which 54 members and guests par- 
ticipated. The Entertainment Com- 
mittee was headed by L. C. Burkes. 


A past president’s certificat 
presented to J. E. Wilhelm by Pres 
ident Moore. The officers fo 
coming year were installed and | 
gavel passed to R. L. Byers, incom- 
ing president. Attendance 


e OKLAHOMA—Septembe: 


homa City for the September meet- 
ing were transported in imagina- 
tion to Saudi Arabia by W 
Carson, Dean of Engineering, Uni- 
versity of Oklahoma, Norman. Dea 
Carson’s talk about that cou 
covered the central type of refrig- 
eration using chilled water piped t 
the various buildings and hous 
He described the use of airplanes 
to service exploration parties, anc 
discussed the problems encoun- 
tered in a large operation i: 
desert. 

F. X. Loeffler, Jr. reported | 
the next meeting would be 
October 5 and that Cyril Taske: 
the ASHVE Research Laborator 
would speak. Attendance 34 


e ST. LOUIS—September 13, 1%! 
Wind tunnels and the flight! 
supersonic planes were descr! 
the September meeting by Car! / 
Wenzinger of Sverdrup and Parce: 
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Inc., consulting engineers, St. Louis. 
mr. Wenzinger is head aerody- 
namicist of the engineering com- 
pany. He described the various 
types of wind tunnels, opened and 
closed, and the subsonic, transonic, 
supersonic and hypersonic ranges 
of flight. Mach numbers and Rey- 
nolds numbers were prominent in 
the data. The speaker was intro- 
duced by J. H. Carter. 


Guests at the meeting included 
H. D. Cook of the Wisconsin Chap- 
ter of ASHVE, and Hendrik 
Manden of Enkoping, Sweden. A 
communication was read concern- 
ing the 56th Annual Meeting to be 
held in Dallas next January. It was 
suggested that the members travel 
by rail, using an “All St. Louis” car. 
Attendance 60. Attendance ratio 
0.29. 


e SHREVEPORT—September 15, 
1949. Guest speaker at the Septem- 
ber meeting was E. J. Stern of the 
Armstrong Cork Co., Lancaster, Pa 
He spoke on the subject of insula- 
tion and its many uses and value 
to industry. Pres. A. H. Otto in- 
troduced the speaker and also re- 
ported on the Semi-Annual Meeting 
if ASHVE held in Minneapolis last 


June 


An announcement was made con- 
cerning the nomination of candi- 
dates for Chapter offices for the 
year 1950. It was also announced 


that the speaker for the October 
meeting would be Cyril Tasker, Di- 
rector of Research, ASHVE Re- 
search Laboratory, Cleveland, Ohio, 
and that the meeting would be held 
in the Washington-Youree Hotel 
Attendance 24. 


e SOUTH TEXAS—August 26, 1949 
Several speakers appeared on the 
program of the August meeting 
which was held in Houston. P. N 
Vinther spoke on methods used 
to correct operating difficulties 
Herman Blum spoke on air condi- 
tioning a multi-story building, dis- 
cussing the treatment of interior 
zones. G. A. Linskie, president of 
the North Texas Chapter, described 
the problems encountered in ar- 
ranging the 56th Annual Meeting 
in Dallas. 

C. R. Gardner, member of ASHVE 
Council and General Chairman of 
the 56th Annual Meeting to be held 
next January, spoke on plans for 
the January Meeting and Exposi- 
tion, and reported on the progress 
made by the Committee on Ar- 
rangements. R. F. Taylor acted as 
master of ceremonies and intro- 
duced the speakers of the evening. 
Attendance 95. Attendance ratio 
0.34. 


e SOUTHERN CALIFORNIA—Sep- 
tember 21, 1949. Automatic Tem- 
perature Control and Basic Con- 





Cleveland 3, Ohio. 


ton. Gift of the author. 


tution. 





John R. Allen Memorial Library 


The ASHVE Committee on Research gratefully acknowledges the 
following gifts to the John R. Allen Memorial Library, which is 
maintained at the Society’s Research Laboratory, 7218 Euclid Ave.., 


The Heat Pump, Its Practical Application, by J. B. Pinker- 


Proceedings—War Emergency Issues, 25-36, 1947—The Insti- 
tution of Mechanical Engineers, Vol. 157. Gift of the Insti- 


The presentation of textbooks and pamphlets in the field of 
heating, ventilating, and air conditioning and allied fields, by 
authors and others, will be welcomed by this library. Suitable 
book plates carry the name of the donor and date of the gift. 
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trols System Design were subjects 
presented by two speakers at the 
meeting in Beverly Hills. The 
speakers were: W. O. Stewart, man- 
ager, Johnson Service Co., Los An- 
geles; and F. R. Fitzgerald, sales 
engineer, Minneapolis - Honeywell 
Regulator Co., Minneapolis. Mr 
Stewart presented the features 
of pneumatic controls and Mr 
Fitzgerald handled the discussion 
on electric controls. Slides were 
used for illustration and a question 
and answer period followed the 
formal program 


e SOUTHWEST TEXAS — Septem- 
ber 9, 1949. The use of refrigeration 
in a chemical plant was described 
by R. E. Geatreaus and H. J. Metz 
at the September meeting in Corpus 
Christi. Mr. Geatreaus is assistant 
plant engineer and Mr. Metz in- 
vestment engineer, Celanese Corp.., 
Corpus Christi. The production of 
aldehydes, alcohols and 
was described and it was pointed 
out that by the use of refrigeration, 
operations could proceed at lower 
pressures and lower cost 

B. P. Fisher reported on the 56th 
Annual Meeting to be held in Dal- 
las next January. R. F. Taylor told 
members about the coming South- 
west Air Conditioning Exposition 
Pres. G. R. Rhine reported on the 
program for an all-day meeting to 
be held in San Antonio, October 11 
Attendance 32 


solvents 


ASHVE APPOINTMENTS MADE 


Members of ASHVE who have 
been recently appointed to serve on 
Society committees are: I. W 
Cotton, Indianapolis, Ind., Publica- 
tion Committee; on Technical Ad- 
visory Committees: Air Distribution 

C. H. Randolph, Milwaukee, Wis.:; 
Heat Pump—E. N. Kemler, Houston, 
Tex., and W. E. Zieber, York, Pa.., 
(Committee on Research repre- 
sentative); Physiological Research 
—Craig L. Taylor, Los Angeles, 
Calif.; Air Cleaning—R. B. Crepps, 
Newark, Ohio; Sorbents—E. W. 
Gifford, Milwaukee, Wis. Amos 
Turk, New York, N. Y., will serve on 
the TAC on Odors. 
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Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applica 
membership in the Society. All applications for membership are to be sent to the Secretary and the names of applica: 
their references shal! be printed in the next issue of the Journat of the Society or sent to the members in other approved 
manner as ordered by the Council. When the replies are received from references, the Candidate’s application s! be 
submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assign: | his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the pas 
month 54 applications for membership have been received and the names of these men and their sponsors are published i; 


the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn. th 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by advisin» 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whic! 


the duty of every member to promote. 


Unless objection is made by some member by November 21, 1949, these candidates will be balloted upon by the C: 
Those elected to membership will be notified by the Secretary immediately after election. 


ARNOLD, R. B., Sales Engr., N. O. Nelson 
Co., Houston, Tex. Proposers: W. J. 
Way, E. J. Stansbury. Srconpers: 
Norman Way, R. H. Crowe. 


Baer, M. A., Testing, Johnson Service 
Co., Milwaukee, Wis. Proposers: J. R. 
Vernon, M. M. Herrick. Seconpers: 
H. W. Alyea, H. W. Schreiber. _ 

Benoir, W. J., Estimator, Construction 
& Sales, Gallaher & Speck, Chicago, 
Ill. Proposers: C. W. DeLand, H. M. 
Hart. Seconpers: C. W. Johnson, 
G. W. Bornquist. 

Buiaytock, R. E., Cons. Mech. Engr., 
Little Rock, Ark. Proposers: M. A. 
Hudson, H. M. Gibb. Seconpers: L. S. 
Houston, R. M. Ward*. 

Bocerp, W. F., Mgr. Refrigeration Re- 
search, International Harvester Co., 
Evansville, Ind. Proposrers: Burgess 
Jennings, G. G. Freyder. SEconpErs: 
N. E. Berry, J. F. Wright. 

Branpt, RicuHarp, Engr., Brandt Thea- 
ters, New York, N. Y. Proposers: 
H. J. Rose, Thomas Baker. Serconp- 
ers: George Cort, K. B. Magee*. 


Copy, J. T., Secy.-Treas., Cody Boiler 
Repair, Inc., Kansas City, Mo. Pro- 
posers: D. W. Stoner, R. B. Mason. 
Seconpers: E. L. Jacobson, B. M. 
Snook. 

Covert, D. L., Htg. Engr., Covert Engi- 
neering Co., Kansas City, Mo. Pro- 
posers: D. M. Allen, E. E. Ralston. 
Seconpers: C. D. Jones, John 
Douglass. 


Davis, Abert, Asst. Chief Engr., Parks 
Cramer Co., Fitchburg, Mass. Pro- 
posers: P. A. McKettrick, A. F. 
Karlson. Seconvers: W. R. Illig, E. E. 
Illig. 


*Non-member 
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Domsro, ALAN, Apprentice, Charles S. 
Leopold, Cons. Engr., Philadelphia, 
Pa. Proposers: F. H. Buzzard, John 
Everetts, Jr. Seconpers: F. H. 
Bridgers, F. B. Wilder. 


Epwarps, R. C., Pres., Edwards Engi- 
neering Corp., Paterson, N. J. Pro- 
posers: C. H. Flink, Albert Gianriini. 
Seconpers: H. H. Marshall*, Bernard 
Leventhal. 

Ecan, C. R., Vice Pres., Egan & Sons, 
Inc., Minneapolis, Minn. Proposers: 
G. W. Frey, A. J. Huch. Seconpers: 
W. F. Uhl, W. N. Parks. 


Fircu, R. C., Engr., Farwell Co., Inc., 
Dallas, Tex. Proposers: G. A. Linskie, 
A. B. Carter. Seconpers: W. E. Frost, 
S. E. Ammons. 


Gatey, Rene, Cons. Engr., Wabern, 
Bern, Switzerland. Proposers: A. D. 
Gini, R. Goerg. Seconpers: Leo de 
Bruyn, H. W. Burla. 


HEIMERDINGER, FRED, Supt., Installation 
& Service Dept., The Gas Service Co., 
Kansas City, Mo. Proposers: C. E. 
Blome, D. M. Allen. Seconpers: C. D. 
Jones, W. A. Reichow. 

Henstock, C. J., Sales Engr., American 
Blower Corp., Detroit, Mich. Propos- 
ers: D. J. King, E. F. Glanz. Seconp- 
ers: W. J. Rothenbach, H. E. Paetz. 

Heruin, C. P., Partner, Herlin Engineer- 
ing Co., El Paso, Tex. Proposers: 
G. H. Jackson, J. P. Foster*. Seconp- 
ers: R. V. Davis*, G. W. Herlin*. 

HoutmsBerc, Harowp, Partner, Parsons & 
Holmberg Heating & Air Condition- 
ing, Battle Creek, Mich. Proposers: 
F. L. Murray, R. B. Smith. Srconp- 
ers: L. A. Tilford, H. D. Burtis. 


JALENAK, J. M., Design & Estimating, 
Air Temperature, Inc., Memphis, 


Tenn. Proposers: J. B. Lammon 
W. L. Drake. Seconpers: M. H. Ellis 
Jr., T. O. S. Humphrey, Jr. 

Jocuen, C. H., Draftsman, Straus-Frank 
Co., Houston, Tex. Proposers: A. A 
Rasmussen, Sidney Bromberg. Src- 
onpvers: H. W. Gillis, R. J. Salinger 

Jounson, W. J., Partner, 20th Centur 
Sheet Metal Works, New Orleans, La 
Proposers: T. J. Jenny, Theodor 
Offner. Seconpers: W. L. Clay, H. | 
Salaun. 


Ketry, J. L., Partner, J. McClure Kelly 
& Co., Minneapolis, Minn. Proposers 
D. M. Forfar, H. E. Gerrish. Seconp- 
ers: W. F. Uhl, W. N. Parks. 

Kivupatrick, R. M., Sales Engr., Carrier- 
Bock Co., Dallas, Tex. Proposrrs 
W. R. Barbeck, John Ray. Srconpers 
Frank Gray, I. I. Bock. 

Koxence, E. J., Jr. Sales Eng: 
Kenneth B. Little Co., Cincinnati 
Ohio. Proposers: K. B. Little, B. T 
Hauer. Seconpers: E. W. McNamee 
F. B. De Bra. 


Lopez, ALBERTO, Design, Interamericana, 
S.A., Medellin, Colombia. Proposers 
Americo Silvera, C. R. Hutcheon 
Seconpers: N. B. Eassa, O. A. Trostel 


Marx, G. C., Chief Engr, K. H 
Woodward Co., Inc., Dearborn, Mich. 
Prorosers: H. C. Sawyer, Sigman 
Gendein. Seconpers: H. E. Paetz, 
D. J. King. 

Misc, R. D., Sales, Weil-McLain Co. 
Chicago, Ill. Proposers: Martin Weil, 
G. W. Bornquist. Seconpers: F. W. 
Thompson, C. M. Burnam, Jr. 

Monti, J. E., Western Div. Mgr., Frig- 
idaire Sales Corp., Oklahoma City, 
Okla. Proposers: G. W. Cornmal, 
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Dp. R. Groth. Seconpers: E. T. P. 
Ellingson, R. G. Dolan. 

Moss, C. T., Jr. Jr. Engr., Niagara 
Blower Co., Buffalo, N. Y. Proposers: 
R. L. Pleuthner, R. K. Smith. Seconp- 
ers: R. J. Costello*, P. E. Mohn*. 

Munron, H. B., Sales Engr., Coast 
Counties Gas & Electric Co., Concord, 
Calif. Proprosers: J. R. Rensch, L. 
Wollenburger. Seconpers: T. W. 
Fuller, V. M. Kingston*. 


O’'Tooxe, E. J., District Engr., Frigidaire 
Sales Corp., Dayton, Ohio. Proposers: 
Herman Worsham, H. W. Moore. 
Seconpers: C. F. Wood, W. C. 
McCoy*. 

Orro, W. F., Mech. Engr., Charles 
Harris Plumbing Co., St. Paul, Minn. 
Proposers: H. E. Gerrish, W. N. 
Parks. Seconpers: A. B. Algren, W. F. 
Uhl. 


Prrenern, A. J., Jr., Engr.-Estimator, 
Pitcher Heating Co., New Orleans, 
La. Proposers: C. V. Bankston, L. V. 
Busenlener. Seconpers: E. O. Thoman, 
J. S. Adair. 

Prircnarp, G. E., Proj. Engr., Brockhouse 
Heater Co., Ltd., W. Bromwich, Eng- 
land. Proposers: S. F. Greenland, 
W. B. James. Seconpers: Robert 
Cupitt, G. Hackett*. 


Rapper, R. L., Mgr., Heating, Fettes- 
Love & Sieben, Chicago, Ill. Propos- 
ers: J. S. Kearney, H. G. Swart. 
Ssconpers: D. R. Haley, G. W. 
Bornquist. 

Reexiz, J. L., Design & Sales Engr., 
Edw. L. Bateman (PTY) Ltd. 
Johannesburg, Transvaal, S. Africa. 


Proposers: W. E. Zieber, V. T. 
Kartorie. Seconpers: R. D. Blum, 
J. P. Hare*. 


Rockwe.i, J. W., Sales Engr., Roy A. 
Stipp, Greenville, S. C. Proposers: 
R. A. Stipp, R. K. Rouse. Seconpers: 
F. F. Dean, G. R. Morgan. 


Scuroeper, A. H., City Archt. & Bldg. 
Inspector, City of St. Paul, St. Paul, 
Minn. Proposers: J. R. Peterson, O. L. 
Lilja. Seconpers: William Sturm, 
L. L. Hyde. 

SEREBRANIK, Isaac, Chief Engr., Starco 
£/A.-Soe. Técnica em Ar Condicion- 
ado, Sao Paulo, Brazil. Proposers: 
H. R. Bodanzky, N. J. Botelho. Src- 
onvers: R. E. Lucey, E. R. Becraft. 

Scnuttz, E. K., Jr, Sales Engr. 
Johnson Service Co., Baltimore, Md. 
Proposers: W. P. Flanigan, E. L. 
Crosby. Seconpers: A. M. K. Kroft, 
R. E. Dressell. 

Scewiecer, H. A, Mgr., A. E. Gadbury 
Plumbing & Heating Contracting, 

rt Dodge, Iowa. Proposers: F. E. 
egs, W. R. Schuler. Seconoers: 

E. Landes, R. H. Schnell. 


n-member 
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Tmuey, H. J., Vice Pres., F. B. Gardner 
Co., Inc., Los Angeles, Calif. Pro- 
POSERS: Leo Hungerford, Arthur 
Theobald. Seconpers: A. J. Hess, J. S. 
Earhart. 

TirsE.t, K. F., Sales Engr., The Powers 
Regulator Co., Kansas City, Mo. Pro- 
posers: Henry Nottberg, Jr.. D. W. 
Stoner. Seconpers: R. M. Spencer, 
D. M. Allen. 


Urise, A. Atronso, Chief Engr., Inter- 
americana S.A., Bogota, Colombia, 
S.A. Proposers: C. R. Hutcheon, 
W. E. Vogel*. Seconpers: P 
Goldmann*, A. G. Oliva*. 


Vatenza, J. V., Partner, 20th Century 
Sheet Metal Works, New Orleans, La. 
Proposers: T. J. Jenny, Theodore 
Offner. Sreconpers: W. L. Clay, H. L 
Salaun. 

Van- Dyke, J. H., Estimator, Neil H 
Peterson Co., San Francisco, Calif 
Proposers: K. O. Alexander, H. V. 
Hickman. Seconpers: N. H. Peterson, 
Kenneth Mirov. 


WaAsILEwskI, E. J., Engr., Chase Brass 
& Copper Co. Waterbury, Conn 
Proposers: R. L. Maher, W. M. 
Mulholland. Seconpers: L. P 
Lanigan*, R. W. Sidbury. 

Weser, P. E., Application Engr., York 
Corp., Raleigh, N. C. Proposers 
W. M. Wallace, II, F. J. Reed. Src- 
onpveRS: F. C. Wood, D. P. Schiwetz. 

Witkinson, R. E., Partner, Webb & 
Wilkinson, Boston, Mass. Proposers: 
J. S. Webb, J. P. Licandro. Seconp- 
ers: E. G. Carrier, C. W. Larson. 

Witson, C. M., Gen. Sales Mgr., Ane- 
mostat Corp. of America, New York, 
N. Y. Proposers: V. F. Self, Fritz 
Honerkamp. Seconpers: W. F. Peters, 
Ill, H. G. Junger. 

Witson, E. A., Jr., Dir. of Jobbing 
Sales, Skuttle Mfg. Co., Detroit, 
Mich. Proposers: F. R. Bishop, E. B 
Root. Seconpers: G. C. Moon, W. H. 
Old. 

Wirtren, R. F., Mfrs. Repr., Minneap- 
olis, Minn. Proposers: G. W. Frey, 
R. K. Riesberg. Seconpers: J. H. 
Baer, W. N. Parks. 

Woopwarp, K. H., Pres., K. H. Wood- 
ward Co., Inc., Detroit, Mich. Pro- 
posers: H. C. Sawyer, F. C. Engler. 
Seconpers: Sigman Gendein, D. J. 
King. 


ZILBERMANN, A. H., Sales Engr., Carrier- 
Bock Co., Dallas, Tex. Proposers: 
I. I. Bock, Frank Gray. SerconpErs: 
W. R. Barbeck, John Ray. 


ADVANCEMENTS 


ARCHAMBAULT, J. A., Br. Sales Office 
Mgr., C. A. Dunham Co., Ltd., Toron- 
to, Ont., Canada. Proposers: Leo 


ting, Piping & Air Conditioning, November 1949 


Garneau, F. A. Hamlet. Seconpers: 
F. G. Phipps, A. B. Madden. 

Boots, R. W., Exec. Engr., Lennox Fur- 
nace Co., Marshalltown, Ia. Propos- 
ers: R. S. Stover, D. E. Wells. Sec- 
onpers: C. A. Wheeler, M. M. Tappen 


Cueyney, C. C., Dir. & Mgr. of Sales & 
Engineering, Buffalo Forge Co., 
Buffalo, N. Y. Proposers: E. F 
Wendt, W. R. Heath. Seconpers 
Roswell Farnham, R. D. Madison. 


Hawk, C. A., Jr., Cons. Engr., Pitts- 
burgh, Pa. Proposers: P. A. Edwards, 
A. F. Metzger. Seconpers: D. W 
Loucks, J. F. Collins, Jr 

Hopkins, Ropney, Sr. Partner, H. R 
Hopkins & Associates, Toronto, Ont. 
Canada. Proposers: Ernest Fox, H. D 
Henion. Seconpvers: H. R. Roth, H. W 
Miles. 

Hupik, FRANK, Pres., Comfortair Co., 
Hackensack, N. J. Proposers: P. G 
Griess, F. E. Wende. Seconpers: B. J 
Steinke, R. E. Hughes 


Jacosson, E. L., Vice Pres. A. D 
Jacobson Plumbing & Heating Co., 
Inc., Kansas City, Mo. Proposers 
A. D. Jacobson, B. M. Snook. Sec- 
ONDERS: R. B. Mason, W. P. Heckert 


Norrace, H. B., Res. Assoc., ASHVE 
Research Laboratory, Cleveland, 
Ohio. Proposers: C. A. McKeeman, 
W. O. Huebner. Seconpers: R. D 
Madison, G. V. Parmelee 

Nussspaum, O. J., Chief Res. Engr., 
Kramer Trenton Co., Trenton, N. J 
Proposers: S. C. Segal*, William 
Goodman. Seconpers: Israel Kramer’, 
E. V. Moran. 


Patterson, H. V., Partner, American 
Engineering Co., Kansas City, Mo 
Proposers: D. M. Allen, A. R. Barnes 
Seconpers: Walter Brockmann, R. B 
Mason. 


Rune, G. R., Owner-Megr., George 
Rhine & Co., Cons. Engrs., San An- 
tonio, Tex. Proposers: L. S. Pawkett, 
R. W. Barnes. Seconpers: I W 
Wilke, A. J. Rummel 

Roserts, S. N., Engr., Carrier Atlanta 
Corp., Atlanta, Ga. Proposers: C. L 
Templin, L. L. Barnes. SrconpERs 
J. G. Croley, G. C. Robertson*. 


Scnaver, R. A. Chief Mech. Engr., 
Construction Dept., J. C. Penney Co., 
Inc., New York, N. Y. Proposers 
F. C. McIntosh, R. L. Stinard. Sec- 
onpers: A. G. Buffalano, P. D 
Gayman. 

SitverA, Americo, Chief Engr., Carrier 
Corp., International Div.. New York, 
N. Y. Proposers: A. E. Stacey, Jr., 
L. L. Lewis. Seconpers: W. H 
Driscoll, A. E. Rabe. 

Tuomson, A. E., Director, Matthew Hall 
(PTY) Ltd., Johannesburg, S. Africa 
Proposers: B. Baden*, S. Kindler 
Seconpvers: A. C. F. Mackadam*, S. A 
Stevens. 
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K. O. Werwath, president of the 
Milwaukee School of Engineering, 
Milwaukee, Wis., has been elected 
vice chairman of the Technical In- 
stitute Division of the American 
Society for Engineering Education. 

E. C. Youngman has become a full 
partner in the firm of Mead & Hunt, 
consulting engineers, Madison, Wis. 
He was formerly mechanical engi- 
neer with the firm. 


MEMBER FROM INDIA DESIGNS 
AIR CONDITIONING PLANTS 


His Excellency C. Rajagopala- 
chari, Governor General of India, 
is seen here opening one of the 








multi-purpose cold storage plants 
installed for preservation of food 
and agricultural produce. On the 
center left is B. B. Ghosh, designing 
engineer. Mr. Ghosh, a member 
of the ASHVE, is responsible for the 
design of a number of cold storage 
and air conditioning plants in In- 
dia. He visited the U.S. last year 
and attended the 55th Annual 
Meeting. 


FORUM LAUNCHES CLIMATE 
CONTROL PROJECT 


Several well known scientists ap- 
peared as speakers on the Climate 
Control Forum held recently at the 
Waldorf Astoria, New York City, 
under the sponsorship of the maga- 
zine, House Beautiful. 

The physiological factors in de- 
sign and construction for scientific 
climate control were described by 


138 





Dr. L. P. Herrington, director of re- 
search, John B. Pierce Laboratory 
of Hygiene, New Haven, Conn. Dr. 
Paul Siple, military geographer, 
The General Staff, U. S. Army, 
Washington, D. C., spoke on clima- 
tological analysis of selected popu- 
lation centers of the continental 


United States in relation to 
and construction factors. 
Other speakers included 

trial, research and archit 
representatives. The grou; 
spected a model home at O 
N. J., to see how some of 
principles were applied. 





OBITUARIES 








JOHN BAUER 


John Bauer, Plattsmouth, Nebr, 
died recently at the age of 71. 

He was born in 1878 at Platts- 
mouth and received his education 
in that city’s public schools. He had 
about 50 years of experience in the 
heating and plumbing fields, de- 
signing and supervising the instal- 
lation of heating plants of every 
type. At the time of his death he 
was manager of the Bauer Heating 
and Plumbing Co., Plattsmouth, 
Nebr. 


a ae) 


EDWARD J. CALNAN 


Edward J. Calnan, St. Catherines, 
Ont., Canada, was killed in a plane 
crash in Quebec on September 9, 
1949. He was 48 years old. 


Mr. Calnan had been superin- 
tendent of steam plants for the 
Ontario Paper Co., Ltd., Thorold, 
Ont., with supervision over the 
Thorold plant and a plant in Bay 
Combae, Que. 

He was born at Grafton, Ont. 
and was graduated from the Uni- 
versity of Toronto in 1928, with a 
degree of B.S. in mechanical engi- 
neering. Following his graduation, 
he entered the Bailey Meter Co., 
Cleveland, Ohio, as an engineer 
and was later transferred to the 
Bailey Meter Co., Ltd., of Montreal, 
Que. In 1930 he joined the staff of 
the Ontario Paper Co. at Thorold, 
Ont. and was superintendent of 
steam plants at the time of his 
death. 

Mr. Calnan was active in sports 
and community life. While at the 
University of Toronto, he was on 
the football team and was also in- 
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tercollegiate wrestling cham 
At St. Catherines he organized 
coached football for the On 
Rugby and Football Union. Fo: 
years he was chairman of the 


arate School Board of St. C 


erines. 
He is survived by his wid 
son and a daughter. 


ae.) 


SHERMAN W. STROUSE 


Sherman W. Strouse, Buffal 


Y., died on August 12, 1949 afte: 


having been ill for some time 


Mr. Strouse was manager of 
Euffalo Sales Office of The T 
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S. W. Strouse 
Buffalo, N. Y. 


Co., La Crosse, Wis. He was bor! 
1900 at Albion, N. Y. and attended 
Buffalo Technical High Schoo! and 
Queens University. He received 


B.S. degree in 1922. 
He had many years of exper 


in the design, sale and super, 
of installations of heating, ven! 


ing, refrigeration and air c 
tioning equipment. He taug! 


conditioning and refrigera' 


courses at Buffalo Technical 
School. He became affiliated 
The Trane Co. in 1939. 

He is survived by his wido" 
one daughter. 
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or! (\CERS 
..Alfred E. Stacey, Jr. 


ri 4 
se Vice President........ Lester T. Avery 
Second Vice President...... Lauren E. Seeley 
TLEGSUTET. cocccesceersecccens Ernest Szekely 
Secretary...++++++-- .....A. V. Hutchinson 
Tec ical PEPGOTH.c cecsceces Carl H. Flink 
cou NCcIL 
Alfred E. Stacey, Jr., Chairman; Lester T. 


Avery, Vice Chairman 
Three Years: Spencer W. Boyd, C. Rollins 


Gardner, J. Donald Kroeker, Charles O. 
Mackey 
Two Years: DeWitt M. Allen, F. Aylmer 
Hamlet, Charles S. Leopold, Howard E. 
Sproull 


One Year: M. W. ae: Carl F. Boester, 
Leo a Reg F aylor, George L 
Tuve, L. N. Hunter, Ex-Officio. 


COUNCIL COMMITTEES 
Executive: Alfred E. Stacey, Jr., Chairman; 


Lester T. Avery, Lauren E. Seeley, Ernest 


Szekely, Ex-Officio. 
Lauren E. Seeley, Chairman; Leo 


Finance: 

Hungerford, H. E. Sproull, Ernest Szekely, 
Ex-Officio. 2 
Membership: M. W. Bishop, Chairman; 


D. M. Allen, F. A. Hamlet. 
Program and Papers: R. F. Taylor, Chair- 
man; F. A. Hamlet, C. O. Mackey. 
Standards: Carl F. Boeste., Chairman; 
Spencer W. Boyd, J. Donald Kroeker. 


ADVISORY BOARD 


George L. Tuve, Chairman; Homer Addams, 
M. F. Blankin, W. H. Carrier, S. E. Dibble, 
S. H. Downs, W. H. Driscoll, E. O. Eastwood, 
W. L. Fleisher, H. P. Gant, F. E. Giesecke, 
E. Holt Gurney, L. A. Harding, H. M. Hart, 
Cc. V. Haynes, E. Vernon Hill, D. D. Kimball, 
G. L. Larson, S. R. Lewis, J. F. McIntire. 
Alfred J. Offner, F. B. Rowley, A. C 
Willard, C.-E. A. Winslow and B. M. Woods 
SPECIAL COMMITTEES 
Admission and Advancement: T.F. Rockwell, 
Chairman (one year); L. S. Ries (two 
years); G. D. Winans (three years). 
Chapter Delegates: A. W. Edwards, Chair- 
man; B. L. Evans, Vice Chairman; Fred 
Janssen, Secretary. Delegates and alter- 
nates of local chapters are respectively 
Amnanta: R. L. Beach—Leo Sudderth, Jr. 
Centra New York: V. S. Day—D. L. Mills 
Centra. Onto: W. M. Myler, Jr.—E. A 
Norman, Jr. 
Cincinnati: A. W. Edwards—K. B. Little 
Connecticut: E. C. Marsden—D. M. Hummel 
Detta: J. S. Burke—J. S. Adair 
Gotpen Gare: N H Peterson—K. F 
Baldwin, Jr. 
Inurnors: C. M. Burnam, Jr.—J. S. Kearney 
Inpiana: P. R. Jordan—W. R. Fenstermaker 
lowa: D. E. Wells—R. S. Stover 
Kansas Crry: E. K. Campbell—H. E. Howarth 
Mantropa: D. F. Kenney—J. R. Stephenson 
Massacnusetts: R. T. Kern—W. H. Shipp 
Mempuis: A. T. Bevil—J. B. Lammons 
Micutcan: E. F. Hyde—L. A. Burch 
Minnesota: O. L. Lilja—D. B. Anderson 
Montreat: Leo Garneau—S. W. Salter 
Nesraska: L. A. Ferguson—K. E. Martin 
New York: A. A. Bearman—R. H. Carpenter 
Norra Carotmna: DeParx Stimson—M. ; 
DuChateau 
Norta Texas: G. A. Linskie—Herman Blum 
NORTHEASTERN OKLAHOMA: W. R. Lee—F. M. 
Thomas 
Norrnern Onto: R. L. Byers—D. E. Mannen 
OKLAHOMA: Earle W. Gray—R. E. Swan 
Ontario: J. H. Fox—E. G. Spall 
Orecon: J. P. McDermott—B. W. Farnes 
Paciric Nortawest: L. L. Bysom—J. D. 
Sparks 
PurLapetputa: F. H. Buzzard—C. F. Dietz 
PrrrssurcH: B. B. Reilly—C. H. Schneider 
Rocky Mountain: F Janssen 
St. Louis: B. L. Evans—G. W. F. Myers 
“HeeverortT: A. H. Otto—R. M. Hood 
outa Texas: D. M. Mills—L. L. Ladewig 
"oUTHERN CaLtrorniA: R. S. Farr—J. L. Blake 
“ouTHWest Texas: I. W. Wilke—F. C. 
Senham, Jr. 
ran: R. H. East—G. C. Campbell 
mia: D. E. Phillips—J. M. Stokley 
HIncton, D. C.: A.:S. Gates, Jr.—P. R 
\chenbach 
- Micnican: C.'H. Pesterfield—T. D 
a ord 
_ New York: Roswell Farnham—F. J. 
eber 
onsin: J. R. Vernon—F. J. Nunlist 


Boester, Chair- 
Adams, C. S. 
Kroeker, T D 


Chapter Relations: Car! F. 
man; C. Z. Adams, H. E. 
Koehler, J. Donald 
Stafford, D. A. Stott 

Constitution and By-Laws: S. H. Downs, 
Chairman; J. W. James, H. E. Sproul! 

Federal Liaison: T. H. Urdah!, Chairman; E 
R. Queer, B. M. Woods, L. E. Seeley, W. A 
Danielson, L. N. Hunter. 

F. Paul Anderson Award: Lester T. Avery, 
Chairman; Homer Addams, F. E. Giesecke, 
S. R. Lewis, H. C. Murphy. 

Guide Publication: W. N. Witheridge, Chair- 
man; A. B. Algren, R. P. Cook, Nathaniel 
Glickman, P. B. Gordon, E. F. Hyde, H. R 
Limbacher, P. J. Marschall, Clifford Strock 
Cyril Tasker, Ex-Officio. 

Nominating: C. H. Pesterfield, East Lansing, 
Mich., Chairman; Neil H. Peterson, San 
Francisco, Vice Chairman; W Bruce 
Morrison, Portland, Ore., Secretary; Pau! 
L Charles, Winnipeg. Man., Canada 
Edward L. Crosby, Baltimore: A. W 
Edwards, Cincinnati: L. C. Gross, Minne- 
apolis; R. T. Kern, Leominster, Mass 
W. A. Kuechenberg. Chicago: D. M. Mil's 
Houston; G. W.. F. Meyers, St. Louis 
Alternates: R. H. Carpenter. New York 
C. H. Turland, Vancouver, B. C 

Promotion of Research: J. E. Haines, Chair- 
man; W. E. Heibel, A. J. Hess, C. E. Price 
D. L. Taze. Chapter Representatives: H. K 
McCain, Atlanta; H. K. Ormsby, Jr., Cen- 
tral N. Y.; R. L. Maher, Conn.: G. E. May 
Delta; K. F. Baldwin, Jr.. Golden Gate 
C. E. Price, Ill.: I. W. Cotton, Ind.: R. H 
Schnell, Iowa; E. E. Ralston, Kans. City 
J. R. yao Manitoba; E. G. Carrier 
Mass; E. E. Scott, Memphis: G. W. Akers, 
Mich.; J. E. Haines, Minn.: Leo Garneau 
Montreal: F. E. Praw!l, Nebr.; W. E. Heibe! 
N. Y.; DeParx Stimson, No. Carolina: D 
C. Pfeiffer. No. ‘Tex.: J. E. Wilhelm, North- 
ern Ohio; R. W. Winget, N. E. Okla.; E. T 
P. Ellingson, Okla.; F. W. Chambers, Ont-.:; 
R. C. Chewning, Ore.; D. C. Griffin. Pac 
N. W.; G. W. F. Myers. St. Louis: D. M 
Mills, So. Tex.; A. J. Hess, Southern 
Calif.: D. R. Wilde, Utah: R. C. Thomas, 
Va.; F. A. Leser, Washington, D. C.: K. E 
Robinson, West. Mich Joseph Davis 
West. N. Y.; O. J. Ress, Wis 

Public Relations: M. F. Blankin, Chairman; 
J. S. Locke, C. E. Price, K. C. Richmond, 
T. H. Urdahl, G. L. Tuve 

Publication: R. S. Dill, Chairman (one year) 
S. S. Sanford (two years): R. D. Madison 
(three years); I. W. Cotton, Ex-Officio 


COMMITTEE ON RESEARCH 
ASHVE Research Laboratory, 7218 
Euclid Ave. Cleveland 3 


L. N. Hunter, Chairman; John James, Vice 
Chairman; Cyril Tasker, Director of Re- 
search; A. C. Fieldner. Ex-Officio 
Executive Committee: L. N. Hunter. Chair- 

man; John James. Vice Chairman; A. B 

Algren, R. C. Cross, R. D. Madison. 

Three Years: I. W. Cotton. Nathaniel 
Glickman, W. A. Grant, L. N. Hunter, R. D 
Madison 

Two Years: A. B. Algren, C. W. Johnson, 
E. R. Queer, W. E. Zieber 

One year: R. C. Cross, M. K. Fahnestock, 
John James, F. J. Kurth, T. H. Urdahl! 


PECHNICAL ADVISORY COMMITTEES 


Air Cleaning: R. S. Dill, Chairman; I 
W. Cotton*, R. B. Crepps, L. L. Dollinger. 
Jr., O. C. Eliason, R. S. Farr, C. D. Graham. 
A. B. Hubbard. K. W. MacKenzie, R. H 
Mills, Arthur Nutting. G. W. Penney, C. B 
Rowe, R. P. Warren, R. D. Wood 


Air Distribution: Ernest Szekely, Chair- 
man; N. E. Berry. H. F. Brinen, R. M 
Conner, S. H. Downs, Linn Helander, F. B 
Holgate, F. J. Kurth*, J. N. Livermore, R. D 
Madison*, G. E. McElroy. L. G. Miller, D. W 
Nelson, W. A. Pownall, G. B. Priester, C. H 
Randoiph, T. H. Troller. G. L. Tuve 


Air Sterilization: W. F. Wells, Chair- 
man: W. T. Anderson. Jr., L. J. Buttolph 
Cc. W. Flood, Jr., Leonard Greenburg, M.D.., 
B. H. Jennings, E. R. Queer*, Mildred W 
Wells, M.D., C.-E. A. Winslow. 


Combustion: R. K. Thulman, Chairman; 
P. R. Achenbach, J. F. Barkley. L. L 
Connell, R. C. Cross*. R. B. Engdahl,. J. C 
Hauf, Jr.. R. C. Johnson, W. B. Kirk, S. J. 





*Member of Committee on Research 
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Levine, J. W. Miller, W. M. Myler, Jr., K. O 
Schientner, G. Schueder, E. T. Selig, Jr.. 
T. H. Smoot, E. C. Webb. 


Cooling Load: W. E. Zieber*, Chairman; 

D. Blum, W. F. Friend, R. H. Heilman, 
H. W. Heisterkamp, R. C. Jordan, C 
Kayan, J. N. Livermore, R. H. Lock, C. O 
Mackey, J. P. Stewart 

Corrosion: L. F. Collins, Chairman; A. S. 
Gates, Jr., . E. Griffin, E. W. Guernsey, 
H. A. Pray, F. N. Speller, T. H. Urdahl*. 


Heat Flow Through Glass: R. A. 
Miller, Chairman; A. B. Algren*, W. J 
Arner, A. H. Baker, F. L. Bishop, es R. D 
Blum, G. W. Day, J. E. Frazier, . Herbert, 
E. H. Hobbie, C. O. Mackey, F. Ww. Preston, 
W. cC. Randall, C. A. Richardson, Vic 
Sanders, H. B. Vincent 


Heat Pump: R. C. Jordan, Chairman; E 
R. Ambrose, R. D. Blum, C. F. Boester, 
Cc. W. Brown, W. F. Friend, C. F. Kayan, 
E. N. Kemler, J. D. Kroeker, E. P. Palmatier 
S. S. Sanford, W. E. Zieber* 

Heating Load: T. F. Rockwell, Chair- 
man; R. A. Biggs, A. I. Brown, R. C. Cross*, 
R. S. Dill, W. S. Harris, J. M. Hartman, 
L. G. Miller, S. I. Rottmayer, M. W. Shears, 
G. H. Tuttle 


Human Calorimetry: G. L. Tuve, Chair- 


man; E DuBois, M.D., J. D. Hardy, 
M.D., E. R. Queer*, L. E. Seeley, C 
Yaglou 


Industrial Ventilation: W. WN 
Witheridge, Chairman; A. D. Brandt, J. H. 
Clarke, W. C. L. Hemeon, W. O. Huebner, 
C. W. Johnson*, J. M. Kane, M. G. Kershaw, 
L. L. Lewis, G. E. McElroy, H. A. Mosher 
B. F. Postman, K. E. Robinson, B. R. Small, 
W. M. Wallace, II, R. P. Warren, H. E. Ziel 


Insulation: E. R. Queer*, Chairman; R 
FE. Backstrom, C. B. Bradley, R. B. Crepps. 
M. W. Keyes, H. E. Lewis, H. E. Robinson, 
Vic Sanders, T. D. Stafford, L. V. Teesdale, 
R. K. Thulman, T. T. Tucker, P. M 
Woodworth 


Odors: T. H. Urdahi*, Chairman; N. E 
Berry, W. V. Consolazio, C. L. Fay, W. A 
Grant*, E. P. Heckel, G. W. Meek, H. T 
Porter, Amos Turk, W. N. Witheridge 


Panel Heating and Cooling: P. B 
Gordon, Chairman; A. B. Algren*, J. W 
James*, J. S. Locke, S. K. Smith 

Group A—Heat Distribution Within and 
Behind the Panel: A. B. Algren*, Chair- 
man; R. A. Biggs, R. S. Dill, H. L. Flodin 
F. E. Giesecke, W. S. Harris, C. F. Kayan 
G. D. Lain, R. L. Maher, C. W. Meininger, 
D. L. Mills, C. W. Nessell, P. S. Park, 
S. I. Rottmayer, E. E. Scott, S. K. Smith, 
R. K. Thulman, S. M. VanKirk, W. J 
Widmer, G. L. Wiggs 

Group B—Heat nr Between the 
Panel and the Space . W. James*, 
Chairman; H. F. Randol 4 Vice Chair- 
man; C. M. Ashley. J. - Bergen, C. F 
Boester, Wharton Clay, Linn Helander, 
A. L. Jaros, H. A. Lockhart, W. E. Long. 
C. O. Mackey, R. A. Miller, G. W. Penney 
G. G. Sward, J. M. van Nieukerken, H. E 
Wheeler. 

Group D—Controls: J. S. Locke, Chair- 
man; H. W. Alyea, S. D. Browne, R. L. 
Campbell, C. M. Garner, P. B. Gordon, 
W. J. Hajek, A. J. Keating, W. H. Kliever, 
H. T. Kucera, P. F. Neess, J. K. M. Pryke, 
E. J. Ritchie, C. W. Signor, N. D. Skinner, 
A. S. Widdowrfield. 


Physiological Research: R. W. Keeton, 
M.D., Chairman; Thomas Bedford, A. R 
Behnke, Capt.. MC, USN, E. W. Brown, 
M.D., A. C. Burton, M.D., E. F. Dubois 
M.D., A. P. Gagge, Lt. Col.. MSC, USAF 
F. K. Hick, M.D., J. W. James*, D. H. K 
Lee, M.D.. Charles Sheard, C. L. Taylor 
C.-E. A. Winslow 

Sensations of Comfort: C. S. Leopold, 
Chairman; Lester T. Avery. John Everetts 
Jr., Nathaniel Glickman, W. A. Grant. E. J 
Rodee 

Sorbents: John Everetts, Jr.. Chairman; 
G. C. F. Asker. IL. W. Cotton*. F. C. Dehler, 
A. S. Gates, Jr.. E. W. Gifford, E. R 
McLaughlin, J. C. Patterson, G. L. Simpson, 
F. J. Swaney 

Seund Control: T. A. Walters, Chairman; 
C. M. Ashley, P. H. Geiger, Sidney Gordon 
F. B. Holgate, G. C. Kerr, M. W. Keyes 
R. D. Madison*, T. H. Troller, George 
Wohlberg 
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LIMIVERSITY OF AUICIFICAN LIBRARIES 


OURNAL 
SECTION 


OFFICERS OF LOCAL CHAPTERS 
AND STUDENT BRANCHES 


(42 Chapters—9# Student Branches) 





@ ATLANTA: Crpeatoes 1937. Headquar- 
ters, AUanta, Ga. Meets, First Friday. Presi- 
dent, Leo Sudderth, Jr., — Bona Allen 


Bidg.. Atlanta 3. ag ge Oe A. Player, 
313 Techwood Dr., Uanta 


@ BALTIMORE: Organized 1949. Head- 
quarters, Baltimore, Md. Meets, Third Wed- 
nesday. PRESIDENT, E. L. Crosby, 2315 St. 
Paul St., Baltimore 18. SECRETARY, W. P. 
Flanigan, 5508 Greenleaf Rd., Baltimore 10. 


@ CENTRAL NEW YORK: Organized 
1944. Headquarters, Syracuse, N. Y. Presi- 
dent, V. S. » it 300 S. Geddes St., Syracuse 
1. Secretary, H. Carpenter, 3515 Midland 
Ave., Syracuse 7. 


e CENTRAL OHIO: O ed 1944. Head- 
quarters, p+ _ Meets, rd 
hi. E. “em Norman, Jr., 
1150 - y —_ Columbus 12. SEC- 
— . S. Curl, 80 S. Third St., Colum- 
us 15. 


@ CINCINNATI: Organized 1932. Head- 
ea. Cincinnati, Ohio. Meets, First 

esday. PRESIDENT, K. B. Little, 832 
Temple Ps" Bldg., Cincinnati 2. SECRE- 
TARY, D. . Wood, 659 E. Sixth St., Cin- 
cinnati. 


@ CONNECTICUT: O 
= riers, New Haven, Conn. Meets, Third 

ursday. PRESIDENT, Winfield Roeder, 
405 Temple St., New Haven. SECRETARY, 
T. L. Arnold, 26 Francis Ave., Hartford. 


@ DELTA: Organized 1939. — uarters, 
New Orleans, La. Meets, Second esday. 
PRESIDENT. R. B. Guest, 827-37 Dryades 
St., New Orleans 13. SECRETARY, Theodore 
Offner, 1000 S. Peters St., New Orleans. 


@ GOLDEN GATE: Organized 1937. Head- 
quarters, San Francisco, Calif. Meets, First 
Thursday. President, H. V. Hickman, 1129 
Folsom St., San Fran , R. 
Cushing, 1136 Howard St., San Francisco 3. 


@ ILLINOIS: Organized 1906. Headquar- 
ters, Chicago, Pig | Meets, Second Monday. 
PRESIDENT, Kearne ~ 1905 Greenleaf 
St., Evanston. SECRETAR G. W. _— 
629 W. Washington Blvd., Chicago 6 


@ INDIANA: Organized 1943. Lg = + mel 
ters, Indianapolis, Ind. Meets, Fourth Friday 
PRESIDENT, W. R. Fenstermaker, 937 
Architects & Builders Bldg., Indianapolis 4. 
SECRETARY, F. C. Barton, 938 of P 
Bidg.. Indianapolis. 


@ IOWA: O pas 1940. Headquarters, 
Des Moines, Meets, Second esday. 
PRESIDENT, D- E. Wells, 304 Home Federal 
Bidg.. Des Moines 9. SECRETARY, C. P. 
North, P.O. Box 833, Des Moines 4. 


@ KANSAS CITY: Organized 1917. Head- 
uarters, Kansas City, Mo. Meets, First 
onday. PRESIDENT, Henry Nottberg, Jr.. 

= ae bell, Kansas City 6. SECRETARY, 

3 umacher, 1922 Grand Ave., Kansas 
ty 9 


@ MANITOBA: Organized 1935. ——_ 
ters, Winnipeg, Man., Canada. a, 
Thursday. President, A. W. os = Yale 
Ave., hg ag — . M. Fleming, 
447 Main St., 


@ MASSACHUSETTS: Capyatned 1912. 
Headquartérs, Boston, Mass. Meets, Third 
Tuesday. PRESIDENT, WH. —. 3 
Lewis Rd., Belmont 78. SECRETAR 
Licandro, 177 State St., Boston. 


@ MEMPHIS: Organized 1944. Pesver- 
ters, Memphis, Tenn. Meets, Third Monda 
PRESIDENT, W. L. Wellford, Jr., 730 
Third St.. Memphis 2. SECRETARY, A. 
Bevil, 1521 Waverly Ave., Memphis 6. 


@ MICHIGAN: Organized 1916. Headquar- 
ters, Detroit, Mich. Meets, First Monday 
after 10th of month. PRESIDENT. L. A. 
Burch, 5853 Hamilton Ave., Detroit 2. SEC- 
a —. J. H. Spurgeon, 5050 Joy Rd., De- 
troit 4. 


@ MINNESOTA: Organized 1918. Head- 
quarters, Minneapolis, Minn. Meets, First 
Monday. PRESIDENT, R. C. Jordan, Uni- 
versity of Minnesota, Minneapolis 14. SEC- 
RETARY, E. F. Snyder, Jr., 4324 Zenith Ave., 
N., Minneapolis 12. 
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@ MONTREAL: O i 1936. Head- 
quarters, Montreal, s. Meets, 
Third Monday. President, S. W. Salter, 3410 
Trenholme Ave., Montreal. santos 1 & 'G. 
Chenevert, 1010 St. Catherine St., . Mon- 
real. 


@ NEBRASKA: Organized 1940. Head- 
phn ng Omaha, Neb. Meets, Second Tues- 
day. PRESIDENT, C. A. Carter, 3019 Grebe 
St.. Omaha 12. SECRETARY, K. E. Martin, 
203 Patterson Bldg., Omaha 2. 


@ NEW YORK: Organized 1911. Head- 
quarters, New York, N. Y. Meets, Third 
Monday. President, H. S. Johnson, 39 Cort- 
landt St.. New York 7. Secretary, Carl H. 
ca poem 3000, 51 Madison Ave., New 
or ‘ 


e NORTH SS a e nized 1939. 

Headquarters, Durham, eets r- 

terly. President, ~ Ry otimeen 121 :. 

wilde Dr., Winston-Salem. Secreta og, = 

Cremend. Jr., 1001 S. Marshall St., Loa 
lem. 


@ NORTH TEXAS: Organized 1938. Head- 
quarters, Dallas, Tex. Meets, Third Monday. 
PRESIDENT, G. A. Linskie, Buckner Blvd.. 
Dallas 10. ACTING SECRETARY. R. G. 
Lyford, 2415 N. Pear! St.. Dallas 


@ NORTHEASTERN OKLAHOMA: Or- 
ganized 1948. Headquarters, Tulsa, Okla. 
President, W. R. Lee, 303 Beacon Bidg.. 
Tulsa 3. Secretary, R. F. Shoemaker, 1136 
So. Peoria, Tulsa. 


@ NORTHERN OWTO: Organized 1916. 
Headquarters, Cleveland, Ohio. Meets, Sec- 
ond Monday. PRESIDENT, R. L. Byers, 1740 
E. 12th St., Cleveland 14. SECRETARY, 
G. V. Parmelee, 94 Solon Rd., Chagrin Falls: 


@ OKLAHOMA: Organized 1935. Head- 
quarters, Oklahoma City, Okla. Meets, Sec- 
ond Monday. President, H. S. Shafer, 400 
Key Bidg., Oklahoma City 2. Secretary, 
& E. Swan, 117 N.W. First St., Oklahoma 
ity. 


@ ONTARIO: Organized 1922. Headquar- 
ters, Toronto, Ont., Canada. Meets, First 
Monday. PRESIDENT, A. J. Strain, 474 
Bathurst St., Toronto. SECRETARY, H. R. 
Roth, 57 Bloor St.. W., Toronto, Ont. 


e@ OREGON: | 1939. Headquarters, 
Portland, Ore. eets, Thursday after First 
Tuesday. President, J. P. M rmott, 308 
Dekum Blidg., Portland 4. Secretary, K. H. 
Hanson, 6317 S.E. 40th St., Portland. 


@ PACIFIC NORTHWEST: Organized 
1928. _——_ Seattle, ig 3 Pa 
Second Tuesday. PRESIDENT, J. Shy 

7331 W. Green Lake Way, Seattle : ‘SECRE- 
TARY, W. B. Pride, 3228 37th Pl., Seattle 44. 


@ PHILADELPHIA: Organized 1916. 
Headquarters, Philadel . Pa. Meets, Sec- 
ond ursday. President, F. H. Buzzard, 
213-15 S. Broad St., Philadelphia 7. Secre- 
tary, C. F. Dietz, 3449 W. Indiana Ave., 
Philadelphia 32. 


e@ PITTSBURGH: “e nized 1919. Head- 
quarters, Pittsb . Meets, Second 
Monday. PRESID . J. Kirkendall, 291 
ae Pl., Pitsburg ‘16. SECRETARY, 

H. Riesmeyer, Jr., 231-33 Water St., Pitts- 
. 22. 


@ ROCKY MOUNTAIN: Organized 1944. 
Headquarters, Denver, Colo. Meets, First 
Wednesday. PRESIDENT. E. J. McEahern, 
1146 Market, Denver 4. SECRETARY, N. H. 
Brickham, 2715 S. Humboldt. Denver. 


@ ST. LOUIS: Organized 1918. Headquar- 
ters, St. Louis, _ Meets, First Tuesday. 
PRESIDENT, W. Russell, a I yy 
Bivd., Clayton 5. SECRETARY. C. Sharp, 
4060 W. Pine Bivd., St. Louis ‘ys 


@ SHREVEPORT: Organized 1948. Head- 


th uarters, Shreveport. - Meets, Third 

ursday. President, A. H. os 1020 —_ 
a Secretary, S. W. Beaty, P 

Box 1734, veport. 


@ SOUTH TEXAS: O 1938. Head- 
quarters, Houston, Tex. Meets, Third Friday. 
PRESIDENT, R. J. Salinger, 4510 Dewberry 
Lane, Houston 4. S ARY, G. J. Collins, 
P.O. Box 2463, Houston. 


@ SOUTHERN CALIFORNIA: Or, ini 
1930. Headquarters, Los Anyeles, (,. 
Meets, Third Wednesday. PRESivEN) | ~ 
Biake, 1700 S. Bedford St., Los Ang: 
SECRETARY, M. C. Greiner, 155: 
View Dr., Los Angeles 24. 


@ SOUTHWEST TEXAS: Or ize 19% 
Headquarters, San Antonio, ex. Meer 
Second Tuesday. President, G. R. thin 
1208 Alamo National Bidg., San A ion 
Secretary, I. W. Wilke, P.O. Box 1154 
Austin 3. 


@ UTAH: Organized 1944. Headquarter 
Salt Lake City, Utah. Meets, First Wedne. 
day. President, C. E. Ferguson, 838 F Ga. 
field Ave., Salt Lake City. Secretary. A. p 
Curtis, 2211 Highland Dr., Salt Lake City 


@ VIRGINIA: Organized 1946. Hea quar- 
ters, Norfolk, Va. President, J. E. White 
ge Gloucester Ave., Norfolk 5. Secretary 

. E. Phillips, P.O. Box 674, Newport News 


@ WASHINGTON, D. C.: Gaseaiens 1935 
Headquarters, Washington, C. Meets 
Second Wednesday. a P. R 
Achenbach, Connecticut & Van Ness §: 
Washington, D. C. Secretary, J. G. Muirheic 
ee Hampshire Ave., N. W., Washing. 
ton 9. 


@ WESTERN MICHIGAN: O nized 193) 
Headquarters, Grand Rapids, Mich. Mee: 
Second Monday. PRESID ,J.A. Alexande: 
P. O. Box 132, Station C, Grand Rapid 
SECRETARY, L. A. CaSegterse. | 1136-42 Plair 

field Ave. N.E., Grand Rapids 

@ WESTERN NEW YORK: Organized 
1919. Headquarters, Buffalo, N. Y. Mees 
Second Monday. hy =e F. J. Weber 
443 Delaware Buffalo 2. SECRETARY 
J. M. Guashenbush, 610 Linwood Ave 
Buffalo. 


@ WISCONSIN: Organized 1922. Head. 
quarters, Milwaukee, + Meets, Third 
Monday. PRESIDENT, B. M. Kluge, 1817 Ss 
66th Si.. Milwaukee 14. SECRETARY, J. A 
ja 9121 W. Hawthorne Ave., Milwaukee 


Student Branches 


e COLLEGE OF CITY OF NEW YORK: 
Organized 1949. Headquarters, New York 
N. Y. PRESIDENT. Norman Moskowitz, 15: 
Clinton Ave., Brooklyn 5. SECRETARY) 
Seymour Oestreicher, 2009 Bryant Ave., New 
York 60. 


@ LOUISIANA POLYTECHNIC LNSTI- 
TUTE: Organized 1949. Headquarters, Rus- 
ton, La. PRESIDENT, J. C. Cox, 417 W. Ms- 
sissippi, Ruston. SECRETARY, H. D. Hayes 
Box 409 Tech Station, Ruston. 


@ NORTH CAROLINA STATE COL- 
LEGE: Organized 1948. Headquarters 
Raleigh, N. C. PRESIDENT, J. J. Andrews 
710 Harvey St., Raleigh. SECRETARY, E. A 
Stroupe, Jr., 416 Halifax St., Raleigh 


@ OREGON STATE COLLEGE: Organ- 
ized 1949. Headquarters, Corvallis, Ore 
PRESIDENT, M. B. Larson, 2311 N. &£ 
Hancock, Portland 12. SECRETARY. Hele 
P. Lankow, 1349 S. E. Birch St., Portland l4 


@ PURDUE UNIVERSITY: Organized 
1948. Headquarters, W. Lafayette, Inc 
CHAIRMAN, C. M. Sallman, 705 N 
Chauncey St., W. Lafayette. SECRETAR\ 
D. M. Williams, 16 Cherry Lane Heights 
Lafayette. 


e TEXAS A. & M. COLLEGE: Organized 
1946. Headquarters, College Station, Tex 
Meets, Second and Fourth Tuesday. PRESI- 
DENT, R. N. Hughes, Box 914, College 5t- 
tion, Tex. SECRETARY, W. J. Bowen, Bo 
1913, College Station, Tex. 


@ UNIVERSITY OF DETROIT: Organ 
ized 1949. Headquarters, Detroit, Mich 
Meets First Tuesday. PRESIDENT, Ll. M 
Blanchette, 2245 Holcomb. Detroit 14. SEC- 
RETARY, S. H. Kosinski, 4439-30th, Detro!! 
10. 


@ UNIVERSITY OF KANSAS: Orga mae 
1949. Bossquesen, Lawrence, Kans. Fr - 

dent, V. Elder, 643 Tennessee, Lawren 

a hy 'L. H. Noll, 1235 New Yor ‘St 
Lawrence. 


@ UNIVERSITY OF TEXAS: Orgenizeé 
1949. Headquarters, Austin, Tex. PIES'- 
DENT, D. Belvin, 283742 San Gari 
Austin. SECRETARY, G. G. Marwil!. 7 





West 2442 St., Austin. 
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RQUIPMENT. DEVELOPMENTS 


i For your convenience in obtaining more information about 


any of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1949 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Compressible Lubricant Provides 
Automatic Lubrication of Plug Valves 

No. 4181—“Hypermatic” is the name of a new plastic 
lubricant which is both compressible and expansible. 
Developed by Nordstrom Valve Div., Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, it is said to provide 
vast savings in maintenance and servicing costs of pres- 
sure lubricated valves. 

Compression of the lubricant in the valve storage res- 
ervoir creates an “energized” condition which, the manu- 
facturer claims, automatically feeds the lubricant to seal 
seating surfaces and to fill voids in the event of a leak. 
Automatic lubrication is said to exist until the confined 
pressure drops to 50 psi. Moreover, says the company, 
adequate pressure is maintained for an almost “limitless 
number of valve turnings.” When the pressure does drop 
below 50 psi, automatic operation may be restored by 
adding more lubricant or by turning the lubricating screw 
to create pressure. Should the valve be neglected over a 
long period and the energy dissipated, the material re- 
verts to the status of a nonautomatic lubricant. 

While it was developed primarily for pressurized plug 
valves, the company believes it will have numerous appli- 
cations in other fields. It is available in stick or bulk 
form. In the illustration a stick of the lubricant is being 
inserted and the gage demonstrates pressure built up. 





Plastic Lubricant Unit Heater 


Three Point Suspension and Internal 
Cooling Leg Feature Vertical Unit Heater 
No. 4182—A new “Thermolier” unit heater for vertical 
delivery of heated air from heights of 9 to 25 ft above the 
floor has been developed by Grinnell Co., Inc., 277 W. 
Exchange St., Providence 1, R. L 
Three point suspension from adjustable 
couplings is used to simplify suspension and alignment. 
Supply and return piping connections are on one side of 
the unit, and the patented internal cooling leg and close 
connection of a thermostatic trap are said to insure con- 
tinuous drainage and full capacity under all conditions of 
Each individual finned U tube is pitched for con- 
tinuous drainage. 
Six models are available in capacities from 50,800 to 
-97,000 Btu per hr (based on 2 psi steam and 60 F enter- 
air). 


swivel 
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Convector-Radiator Fits 
Under Picture Windows 


No. 4183—The Trane Co., La Crosse, Wis., 


duced a new convector-radiator especially designed for 


has intro- 


installation under picture windows 





Three basic models are available; free standing, semi- 
The 
units are 12 in. high and are offered in 4, 6, 8, and 10 in 
depths. 
FKL and model RKL is for recessed installation 
may be used with either steam or hot water 


recessed, and fully recessed, in lengths up to 88 in 


The free standing unit is designated as model 
Both 


Induction Motor Has Stator 
Frame of Rolled Steel 

No. 4184—New “Life-Line” a-c induction motors, rang- 
ing from 20 to 75 hp, are being produced by Westinghouse 
Electric Corp., P.O. Box 868, Pittsburgh 30 

The stator frame is made of solid heavy rolled steel. To 
control the inner diameter accurately enough to accom- 
modate the stator laminations, the frame is rolled from 
flat steel and welded into a ring while on a mandrel. The 
solid frame is not only said to give unusual protection 
but to permit wall or ceiling mounting with equal pro- 
tection. Brackets or end bells are drip-proof, with the 
top half solid, and ventilating openings on the lower half 
only. Both sleeve and ball bearing brackets are available 

The motors are offered in the squirrel cage and wound 
rotor types, are both drip-proof and splashproof, and are 
available in 60, 50, and 25 cycles 


[Continued on page 188) 


FOR YOUR CONVENIENCE 


Heating, Piping & Air 
@ Mi. Mickiee hee, Chien a tn 
Please ask the manufacturers to send me 


(Circle cach number in which you are interested) 
4182 4183 4184 4185 4186 4187 4189 
4192 4193 4194 4195 4196 4197 4199 
4202 4203 4204 4205 4206 4207 
4212 4213 4214 4215 
7465 7466 7467 7468 
7475 7476 7477 7478 
7485 7486 7487 7488 
7495 


4188 
4198 
4208 
7469 


7479 
7489 


7470 
7480 
7490 


7471 
7481 
7491 


7474 
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ere’s a Tip... | 
FOR SELECTING THE RIGHT VALVE | 
FOR THE RIGHT PLACE! 


If you just want an extra good valve for general service, 
then choose the “Renewo" with Regular Type Nickel Alloy 
Seat and Disc. It’s tops in its class. 
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1, REGULAR TYPE 
“Renewo” 
Nickel Alloy 
Seat and Disc for 






FIPY OF ROICFFIGAT 1.453% 








(sVUE FR 





general service. 
2. "P" (PLUGTYPE) “Renewo” 
“NS5” Nickel Alloy 330 Brin- 


“P" Type or “PS” Type ell Seat and Disc for thrott- a 


ling, drain, drip, water column ; 

and Look blow-down and like service. 
, 3.""PS” (PLUG TYPE) . 

“Renewo” 


MOOKEY A&VCHG 
eaten featured Stainless Steel 500 Brin- 
ell Seat and Disc for close 
. throttling and other se- 
vere erosive service. 


Ls 


“Renewo"’ Globe Valve Regular Type, 








1. Bach type of seat and disc 


is interchangeable one with an- 

other, making it possible to ea te 
convert a regular type valve The eee Seneca © ill esate J 
; ichout taking Circular No. 377. A copy is yours the , 
into a plug type . .-+from your Lunkenheimer or direct . 

the valve out of the line. from us. 


2. Available in 200th. SP a THE LUNKENHEIMERSE: 
en“ QUALITY” = 


well as 300 Ib. S.P. making it 





CINCINNATI OHIO, U.S.A. 
unnecessary to purchase . 300 te sate He Te kid 
Ib. valve for 200 Ib. service. EXPORT DEPT. CINCINNATI 14, OHIO. USA 
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GEEREEEIN HOT SPRINGS HEAT THE ARCTIC 


| SELF-EQUALIZING TYPE peg —— 


When the traverse is more than ”’, or | Control in Manufacture NATURAL PHENOMENON 


pressure greater than 30 Ibs., several UL Fg EXPANSION PROBLEM 
corrug: ; Sz *necess; P } oO y eT 
corrugations are n iry, but no matt ice at ten SF eeaiay aloe PROVIDES HOT WATER 


how perfectly the corrugations are = most imp : 









formed, several may be more easily com- facing the designer of a - ohne S 
i r¢ i if i se 
© pressed than others. Where an expansion piping system is the select the hest 
jomt must absorb considerable move- means Ol absorbing the expansion a \r ’ cS ’ 
ment, itis mandatory that no corrugation contraction due to temperature changer rom a inderground 
be compressed or opened more than th or external stresses. The select ma spri Chi stural 
proportionate amount of movement, for be considerably complicated by extremes les R | | 
. I vice <¢ Kia i ‘ ana 
which it is designed Therefore, the ol corrosion, temperatures. and pres ( 
lizing rings on this Zallea Expansio: ub heating s hot 
equalizing g i allea Expansion Generally speaking ne of the Zalk 
Joint serve to distribute the compression types of corrugated exnansic iw d from the spring 
equally among all the corrugations. The when properly selected and installed. is i series of underground pip 
s which surround the corrugations | 
ning ; 5 | the best me ins Ol Compensating tor expa ith Zallea Corr iwated Self-Eq ilizing 
have a shape corresponding to the com- | 
| sion and contraction of pipe lines i Expansion | 
pressed corrugation. When normally a . 
: sizes 3’ diameter and larger: for pressures 
installed, the rings are separated from ; 
up to 1000 psi. and for temperatures up Literally Buried Alive 


to the 1600° F. Metals suited to most 
me Under tons of rock ind dirt these Zallea 





chemical services are available for uss 
| ims j nts are t rh rps } 
the Zallea corrugated expans ere ! } . . : 
There is a Zallea Expansio ane fe rmai expansion and i 
|} every service: the nor liz type the e lines. These m 
for pressures ul rit i ! i ‘ 
a expansi . t< are 
| up to ! tl self-equalizi , 
| . al Show } ’ ! ’ 
ressures up to 500 Ib ind erse 
ij 71 ‘fin a single ) ’ | ‘ i ‘ | , f +0) Za | | ' 
ea h other by a space equal to the ( ty pe for the Sa ¢ l i j Nat is ecognized 
. se lf-e zing tvpe. but better ted |{ 
traverse which each corrugation cat H-equalizing ty ut largest hot water distri i 
j - i j ire uent O*V ! nt thie fiexible n- 
absorb. When an expanding pipe lin , nO ee These Self-Eq » Exne 
! or or ol yr | x ! t 
exerts a thrust against the end fittings ectol Inpined axial and tat 
. mn - . ‘ mn | nt . . ire i l lial 5 ca t i 
| the expansion joint, each corrugatior MOveMe! Be SNES PCr CSSUEN 
S partly compressed but as soon as one | niverTsal tvpe or comb ed ixiai and ) i ‘ } ‘ : »>DAaACKI ic le i 
wrugation has taken up its share of the lateral movement for pressure apphcations ind no maintenance is required 


movement, the rings on each side bear 
upon each other, and prevent that corru- 
gation from being further compressed; 
uli the thrust being transmitted to the 
other corrugations through the equaliz- 
ng rings. The rings also support the 
element against internal pressure. 





t complete, practical catalog on all 
Z i Expansion Joints. A text book 
a valuable reference source. Send 
your free copy today / 
ALLEA Brotuers, 816 Locust Street, 
ilmington 99, Delaware. 
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EPIVAVE FE SI TY OFF ROISEOOFFIEZALTY LIER ARIES 


FAST ASSEMBLY 
TENSILE STRENGTH 
UNIFORMITY 


G3 ARE IMPORTANT 
IN SELLING YOUR PRODUCT 


Fast assembly means lower costs and 
reduced selling prices. Elco quick 
starting points and uniform heads and 


slots make assembly easier and faster. 


Constant holding power with high 
rattle-resistance comes from analyzed 
steel used in all Elco fasteners. This 
means a dependable product, free 


from maintenance. 


Uniformity to a fine degree is the re- 
sult of Elco rigid manufacturing con- 
trol. This is assurance against defects 
and costly assembly delays. 


The dependability of Elco fasteners 
in providing fast assembly, maximum 
tensile strength and high uniformity 
results in a superior product without 
extra cost. Write today and inquire 
about Elco fasteners to meet your 
requirements. 









if 
“ILUUF ELCO ‘Svs SCREW CORPORATION 


1920 BROADWAY ROCKFORD, ILLINOIS 


3 WOOD SCREWS © MACHINE SCREWS © MACHINE SCREW NUTS 


DRIVE SCREWS © CAP SCREWS © LAG SCREWS © SPECIAL SCREWS 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS 





[Continued from page 185) 


New Diffuser Handles 
Supply and Return Air § 


No. 4185—Attractive styling, adjustable air patter: 
high air diffusion efficiency are said to characteriz 
new “Venturi-Flo” air diffusers of Barber-Colman C 
Rockford, Ill. 

In the model JC combination supply and return 
return air volume is regulated by a key adjustment 
said to be well suited to installations where the structy 
will not permit returns in the side walls. 

The model J supply unit is similar in appearance, a; 
a screw in the center of the diffuser provides adjust 
of the supply air pattern from horizontal to vertical! de- 
flection. According to the company, rapid temper: 
equalization and draftless air distribution are provided 
by the venturi design which mixes room air and suppl) 
air at the outlet. 

Both models are offered in a wide range of sizes 
finishes. 


- & 








Air Diffuser 


Baseboard Heating Unit 


Baseboard Heating Unit Has 
Copper Tubing, Helical Fins 


No. 4186—“National Art” baseboard heating units ar 
now being marketed by National Radiator Co., Johns- 
town, Pa 





The heating element is made of 34 in. commercial « 
per tubing on which is bonded a series of helical copp« 





fins. The steel enclosure is provided in the form of 





back panel assembly and a front panel assembly and 
units are packaged so that the back panel and heating 
element may be installed along the wall surface without 
opening front panel cartons until needed for job con 
pletion. 

Hot water ratings range from 370 Btu per hr pe 
lineal ft at a water temperature averaging 170 F up 
730 Btu per hr per lineal ft with a water temperatu 
averaging 230 deg. 


Instrument Valves Provide Close 
Regulation on Small Lines 


No. 4187—New forged steel instrument 
valves now being built by Edward Valves 
Inc., East Chicago, Ind., are said to be ex- 
ceptionally strong and easy to install 
limited space. They are particularly rec- 
ommended for use with meters, gages 
pumps, regulators, and other small cont: 
equipment which is accompanied by a! 
strument valve. 

Of carbon steel, 13 percent chromium 
stainless, or 18-8 stainless steel, thes 
valves are now available in globe or angle 
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for small drainage jobs 















QUALITY FEATURES! 
~ 
v0 f 
‘a ct eee drain oF inlet con” 
re . oversized ports inet ection- 
5. copacitY 


Available for pressures from 0 to 150 p.s.i., the Strong* No. 070 
fits all standard trap applications. Built especially for use on 
laundry, restaurant and hospital equipment and in industry 
wherever small drainage is a problem. 

As with all Strong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one year. 
Write today for more complete information. 

eT. M. Reg. U. S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street 


Cleveland 13, Ohio ¥ Boon Sian 



















Reducing Valve 


Strainer 
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) A NEW SMALL TRAP | 
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WHICH CUTS 
| FUEL COSTS UP TO 30”. 
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Commercial Model 
No. 50 





Automatic Respirator, exclusive and patented 


Combustioneer's 


maintains at all times the precisely correct amount of air in the 
are no dampers or shutters 
This 


Only 


fire-bed for ideal combustion, There 
in the air duct to adjust—operation is completely automatic 
assures maximum efficiency and cuts fuel costs up to 30% 
Combustioneer has it! 

Combustioneer’s exclusive “Pulsating™” Transmission agitates the 
fire-bed, thoroughly mixing air and coal so that every particle is 
consumed, There is no waste. Its direct gear contact gives tremen 
dous power. Its heavy-duty ruggedness assures long trouble-free 
service. Feed rate changes can be made easily while the stoker is 
in operation, 

Twenty years of precision-engineering leadership have produced 
a complete line of hopper and bin-feed Combustioneers with ca 
pacities up to 1000 pounds per hour. They meet all heating needs 
in factories, shops, stores, theaters, hotels, apartment houses and 
other large private and public buildings. 

Write today for the proof that a Combustioneer Automatic Coal 


Stoker can cut your fuel costs! 


The Stee! Products Engineering Co. 
1238 W. Columbia St., Springfield, Ohio. 


Please send us, without obligation, further information 


about your commercial models of Combustioneer, and in 


formation about your free heating analysis 
NAME 

KIND OF BUSINESS 

COMPANY 

ADDRESS 


city ZONE STATE 
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Installation and maintenance in tight places are | 
easy when you use Badger Packless Corrugated Expan- | 


sion Joints. Thanks to thoughtful designing, the outside 


diameter of any Badger Joint is about the same as any 
ordinary flange. It’s one reason why users everywhere 
insist on the original Badger Packless Corrugated Joint. 
Here are other features equally important to you: 


@ Flexible . quick response to heat expansion 
cuts strain on adjacent fittings and equipment 


@ Packless . . . single tube construction provides 
pressure-tight joint without packing 


@ Special forming methods. . 
ture-weakening stresses 


. no danger of struc- 


e Controlled heat treating . . . to assure long life 
for flexing member 


@ Directed flexing rings . . . to equalize stresses 
between and within corrugations 
@ Fabricated from stainless steel or alloys 
joints withstand high temperature and corrosion 
These features are important in any pipe line job 
— you can get them all only by specifying Badger 
Expansion Joints. 


EXCLUSIVE 
all-curve corrugations 
equalize stresses 


COLD 


HEATED 


MANUFACTURING COMPANY 
230-260 BENT ST. CAMBRIDGE 41, MASS. 
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design in % in., % in., and 4% in. sizes with screw: 
socket welding ends. They have outside screw and 
construction and the yoke is screwed onto the bod: 
tack welded. The carbon steel valves are rated at | 5 
psi at 850 F and the 13 percent chromium and 18-8 s 
less steel designs are rated at 1500 psi at 1000 F 
WOG rating for all of these valves is 6000 psi at | 

They are said to be ideal for providing close re 
tion on orifice meters, regulator lines, gage lines, in 
ment panels, Christmas tree valve constructions i: 
oil fields, pumps, bypass lines, and other small li: 
central power stations and boiler houses of many 1) 
of industries. 


Combats Corrosion in Condenser 
and Cooling Tower Sump Tanks 

No. 4188—To combat electrolytic corrosion of zin 
vanizing on sump tanks, the “Lektor-Tektor” has 
developed by Marlo Coil Co., 6135 Manchester, St. I 
Mo., and is now being installed as standard equip: 
on its evaporative condensers and cooling towers 

The new device is a “sacrificial” rod installed 
sump tank slightly below water level. According t 
company, electrons produced by the rod render harmless 
dissolved oxygen and other corrosive elements. A | 
tective film is also said to be formed on the tank wal! 
the continuous flow of current results in deposits of 
soluble lime salts on the walls, and the tank wate 
chemically conditioned to render it less aggressive. Mag- 
nesium is introduced into the water from the rod 
this is said to strengthen the protective film. 





Air Cleaner, Humidifier 


Protected Against Corrosion 


Humidifies, Cleans, 
and Purifies Air 

No. 4189*—The series 1700 horizontal or ceiling typ 
“Air-Renewer” is offered by Brundage Co., Kalamaz 
Mich., to humidify, clean, and purify air by a glycol filt 
compartment and germicidal lamps. 

Made in two sizes, 1200 and 2400 cfm, the unit combines 
glycol scrubbing and ultraviolet radiation. Heating 
cooling coils may be installed with the unit, and accor 
to the company, the series 1700 lends itself to conditior 
of larger spaces by installation in banks of two or ! 
combined with a central blower installation. 


Coupling Has 


| All-Rubber Center 


No. 4190—The “Mighty Midget,” an all-rubber-c 
coupling designed for improved power transmissi: 
fractional horsepower motors, has been added to the 
of “Morflex” couplings produced by Morse Chain 
7601 Central Ave., Detroit 8, a subsidiary of Borg- 
Warner Corp. 
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MOST HEATING SYSTEMS 
END UP BY 


WHY NOT 


BEGIN with it 


DRAVO 








Dravo Counterflo Heaters 
provide a highly efficient 
heating method for open 
area structures. This meth- 
iH EATERS od is efficient because it 
heats the air right where 
it's to be used and without 
employing water or steam as intermediaries. 

No ‘‘conversion”’ losses with Dravo Counterflo 
Heaters on the job. The heater warms the air, 
and the positive, directed circulation floods the 
working zone with warmth. Burns oil or gas as 
fuel—can be readily converted from one to the 
other. Low fuel cost—80 to 85% efficiency. Low 
installed cost—users report 50 to 66% less in- 
vestment than in standard wet type heating sys- 
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tems. Immediate delivery, quick, easy installation, D fe A Vv oO 
no delays due to pipe shortages. Thousands of 
successful installations. Write for Bulletin 


CD-523-354. CORPORATION 
DRAVO BUILDING, PITTSBURGH 22, PA. 


Dravo also manufactures the DRAVO CRANE CAB COOLER for air conditioning hot-metal crane cabs. 
PITTSBURGH + CLEVELAND + PHILADELPHIA + DETROIT » NEW YORK + CHICAGO + ATLANTA + BOSTON 


Sales Representatives in Principal Cities. Mfd. and Sold in Canada by Marine Industries, Ltd., Sorel, Quebec. 
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THE WORLD'S FINEST 


UNIT HEATER! 


Extra quiet! Extra capacity! 


Extra economy! 


Some unit heaters 
havesome of these features 
-.. only ILG has them all! 


One-name-plate . . 2-piece header. . No brazed joints 


1) Patented ILG-built Self-Cooled Motor—never 
“slow roasts”’ due to radiated heat from core 
... Saves 5° to 10° on power cost. 


Dynamically balanced fan wheel—specifically 
(2) designed for ILG Unit Heaters . . . verified for 
dynamic balance at rated speeds. 


Two-piece header bolted together—graduated 
for “balanced” steam distribution. Trouble- 
free operation on steam pressures to 125 Ibs 


Solid copper core .. . 26 gauge flanged copper 
fins pressed on to 4%” O.D. seamless copper 
tubes. ILG never has substituted less efficient, 
less durable metals in its fins or tubes. 


No welded, soldered or brazed joints. Pressing 
operation permanently unites fins and tubes. 
Brass orifice bushings driven into entrance of 
tubes to expand tubes uniformly into header. 


Bottom Header—**Floats” on slotted coil re- 
tainer and spring washers—coil expands and 
contracts independent of unit casing. 


PLUS the famous ILG “One-Name-Plate”’ Responsi- 
bility covering both unit and motor. 


Seil nationally-advertised ILG Unit Heat- 
ers. Only ILG has all these features . 
only ILG offers so much value per dollar. 


Send coupon today for FREE Unit Heater Bulletin 342 


ILG Electric Ventilating Co., 
2841 N. Crawford Ave., Chicago 41, Ill. a, 
Offices in more than 40 Principal Cities . 
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Your Name 













Address 





City 











The neoprene center member is designed to gi 
new coupling an unusually long service life. F 
caused by misalignment is said to be absorbed 
entire center member and the tight fit of the c 
pins, when pressed into the rubber center men 
used to eliminate noise and vibration. 

Among the many applications stressed by the 
facturer are pumps and fans. 


Preinstallation of Hearth and Retort 
Features Boiler-Stoker Combination 








No. 4191—“Unitbuilt” boiler-stoker combination: 
sizes, with steam radiation capacities of 2190 to 8500 
are available from Brownell Co., 408 N. Findla 
Dayton 1, Ohio. 

The stoker ironwork is factory installed in the 
furnace. After the boiler has been set on locatio 
stoker driving mechanism is connected. Preinstal 
of the hearth and retort is said to greatly simplif 


| final assembly work and to reduce the installation 


and expense. Cleanout doors are provided in the 
and rear of the base. Both stoker and boiler are con 


products. 


Boiler-Stoker Unit Oil Burner Control 


Protects Commercial, Industrial 


Oil Burners Against Flame Failure 


No. 4192—“Fireye” type F18T-2 consists of a phot: 


| and amplifying system in an aluminum case and is 
| signed to provide operating flame failure protectior 
manually ignited oil burners, air heaters, etc. an 
used with programming controls to protect automati: 
| ignited commercial and industrial oil burner installat 
|The manufacturer is Combustion Control Corp 
| Broadway, Cambridge 42, Mass. 


Special heat resisting filters and heat insulating 


and spacers are used so that the entire control may 
/mounted directly on the furnace wall. A hermet 








i 





| sealed time delay unit is used to prevent the relay fr 


dropping out from purely transitory flame disturba: 


and a pilot light indicating flame failure can be vi 
through an angle of 180 deg. 


Refrigeration Relief Valve 


Has Replaceable Rupture Disc 


No. 4193—The new type 545 diaphragm relief 


offered by Henry Valve Co., Melrose Park, III. 
| signed for use with “Freon” and has a built-in re 
| able rupture disc 


Factory tests are said to show that it will operat: 


| a deviation from set pressure considerably less t! 
| percent permitted under the ASA-B9 code. It wv 
| demonstrated this month at the 6th All Industry R 


eration and Air Conditioning Exposition 
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esign Your fans, blowers, 


and air-conditioning equipment 


to include E AL ASTE 


BEARING UNITS 





BALL 


1. NO HOUSING WEAR! 4. FLOATING RETAINER! 
Patented locking pin and dim- Ball retainer is designed to 
ple prevent rotation of outer float on ground inner surface 
race in housing, thus eliminat- of outer race . . . traps lubri- 








Bearing unit, with seals inde- 
pendent of housing, can align 
itself in any direction without 
seal distortion. 


PERMANENTLY SEALED! 


Felt-lined steel flinger rotating 
in labyrinth prevents entry of 


ing housing wear . . . permit cant and prevents churning 
shaft alignment and position 
unit for relubrication. 
9 5. PRE-LUBRICATED! 
+ SELF-ALIGNING! The bearing chamber is filled 


with the proper amount of 
grease before bearing leaves 
factory. 


HOUSING DESIGN! 


Seal Master's cast housings com- 
bine rigid one-piece construc- 









tion with neat streamlined ap- 
pearance. 


dirt and retains proper amount 


SealMoster Ball Bearing Pil- 
of lubricant. 


low Block. Other Seal Master 
Beorings include: Flange 
Units, Cortridge Units ond 
Flange-Cortridge Units. 





SILENCE Your Air-Conditioning Equipment 
with These SEALMASTER UNITS 


[@ 


STANDARD DUTY 
PILLOW BLOCK 











4-BOLT BASE 
PILLOW BLOCK 





FLANGE UNIT 


A complete line of SealMaster pillow 
blocks, flange units and other types are 
available in a wide range of shaft sizes 
and ,for varying degrees of service. 
SealMaster units are designed and con- 


types of fans, blowers, pumps and other 
equipment in the air conditioning field. 
Include SealMaster bearings in your de- 
sign and improve your product. Write 
us for a free copy of SealMaster cata- 


Climate changer unit for commercial 


and residential air conditioning uses 
SealMaster bearings for noise-free, de- 


pendable operation. Trane Company 








log No. 845. photograph. 


veARING/—oivision 
STEPHENS-ADAMSON 


47 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. *® BELLEVILLE, ONT 


Ss to give top performance on all 
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HOT NEWS! 


Announcing THE ‘ 
EAGAN “EAGLE 
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MATCH THIS FOR VALUE! 
Here’s the best condensate pump “buy” 
on today’s market. It provides twice the 
capacity of any similar pump .. . .8,000 


sq. ft. EDR at 20 PSI... . and it’s only 


$124.00 (trade price). 


COMPARE THESE FEATURES 


@ Low inlet, 2" IPS, 12" from floor. 
@ All bronze centrifugal pump. 

@ Flexible coupling. 

@ Standard 1/3 HP capacity motor. 
@ Thermal overload protection. 

@ Level indicating 2 pole float switch. 


WALTER H. EAGAN CO., INC. 
Mfgrs. of Condensate, Vacuum, Turbine, Boiler 
Feed and Centrifugal Pumps. 








Pump Specialists Since 1920 


CLIP COUPON for Free Bulletin 


| WALTER H. EAGAN CO., Inc. (Dept. A) I 
| 2336 Foirmount Avenue | 
| Philadelphia, 30, Pa. | 
| SEND ME FREE DESCRIPTIVE BULLETIN OF THE NEW 
EAGAN “EAGLE” CONDENSATE PUMP. 
NAME. . SR: . 
COMPANY : 
STREET. . 
CITY ee STATE... 
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Provides Independent Control of 
Temperature and Humidity 

No. 4194—A new air conditioning unit designed 1 
complete control of temperature and relative humic |, Kd 
being offered by Niagara Blower Co., 405 Lexington 
New York 17. It is said to provide dry air at : 


| atmospheric temperatures with little or no refrige 


required. 
The apparatus is enclosed in a casing through 
the air is drawn by fans. The air is filtered and the 
ters a chamber where it is dehumidified in passing 
through a spray of “Hygol” liquid. In the same char} 


| are located cooling coils to remove the latent h« \ 


| evaporation and also do any sensible heat removal! 


may be needed. The air stream then passes throug! 
.rained moisture eliminators and is diffused in the 
to be conditioned. r 

The absorbent liquid spray falls into a tank at the 
from which it is piped to a concentrator which removes 
the moisture taken from the air. The reconcentrated |ig- 
uid returns to the system. This process is continu 
and the apparatus is designed to operate at full cap: 
at all times. 

The same equipment may be used to provide w 
air conditioning when required, by installing a ten 
ing coil at the outdoor intake, a humidifier, and a reheat 
coil above the eliminators. 

This equipment is manufactured in a range of : 
from 1000 to 26,000 cfm, and multiple unit installations 
are said to be practical. According to the company, by 
reducing the need for refrigeration, the cost of air con- 
ditioning will be reduced by this method. Applications 
generally are in a temperature range from 35 F upw: 
Below the freezing temperature of water, the firm’s “N 
Frost” method is recommended. 
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Air Conditioner Gas Heater 











Suspended Gas Fired Heater 
Provides Radiant Heat 

No. 4195*—The “Overhead Panelray” gas fired heati: 
unit has been designed to utilize infrared rays and t 
provide instantaneous heat that warms occupants 
solid objects regardless of air temperature. The man 
facturer is Day & Night Div., Affiliated Gas Equipment 
Inc., Monrovia, Calif. 











Completely automatic and AGA approved, the heat: 
suspended, does not utilize a fan or blower, and is said 
to direct radiant heat downward by means of a series ©! 
louvers. 

It is said to offer many advantages in applications suc! 
as warehouses, factories, garages, stores, etc. 
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TAYLOR FULSCOPE* 
TEMPERATURE CONTROLLER 


Regulates diaphragm valves 
and lever motors for opera- 
tion of dampers, etc., to 
make your air condition- 
ing system work smoothly. 
Automatically compensates 
for load changes. Controls 
refrigeration compressors. 
Gives you automatic seasonal 
changeover. 





What’s your 
air conditioning 
control problem? 


O you need a single control instrument 

for an isolated application? Or com- 
plete controls for a complete air condition- 
ing system? 
Taylor makes a full line of accurate control 
instruments for every air conditioning need. 
We'll be glad to work with you or your 
consulting engineers or contractors to give 
you the instruments best suited to your in- 
dividual problem. Ask your Taylor Field En- 
gineer or write Taylor Instrument Compan- 
ies, Rochester, N. Y., or Toronto, Canada. 








~ 


TAYLOR 108G HYGROMETER 


With bottle-fed reservoir. Perfect for 
more accurate spot checks on air con- 
ditioning. Combines accuracy of an 
etched stem thermometer with rug- 
gedness of an industrial thermometer. 
; Easier to read, install and maintain. 
Handles jobs like: air conditioning 
supply and return ducts, dryers, and 
other closed compartments where you 
want accurate temperature and humid- 


ity readings. 





INSTRUMENTS 
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TAYLOR RECORDING OR 
RECORDING - CONTROLLING 
HYGROMETER 


With continuous water feed. 


ee 
Ideal where air 
circulation is good, and panel is well located 
within apparatus, room or duct for best circu- 
Available 
level or bottle-fed water reservoir. 


lation across bulbs. with constant 


TAYLOR FULSCOPE™ RATIO 
RECORDING CONTROLLER 


Ideal where you need con 


trol in one medium in a 
definite relationship to some 
other variable medium 

inside 


such as temperature 


control in summer air con 
ditioning according to vari 


able outdoor temperatures 








TAYLOR TRANSAIRE* TEMPERATURE TRANSMITTER 


New force-balance pneumatic transmitter that meets all norma! 
air conditioning requirements with Simple Operation, Positive 
Transmitting action and Rapid Response to Temperature 
Changes. Ideal where zones are remotely located from central 


ized control room 






TAYLOR MOTOSTEEL* LEVER MOTOR 


Pneumatically produces a thrusting move 
ment for actuation of dampers, lever-op 
erated valves, various types of governors 


or speed controllers. Simple, low-priced 
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WARD LEONARD 


RELAYS 





105 Heavy-Duty Midgets 


WON'T FREEZE 





because contacts get a 
GENEROUS WIPE 


Unique spring suspension adds a self-cleaning ac. 
tion to the heavy, silver-to-silver contacts of Ward 
Leonard’s 105 Heavy-Duty Midget Relays. These 
features make them self-aligning, too. 

Use Ward Leonard 105 Midgets on jobs normally 
requiring heavier relays. 

Write for Relay Catalog. Ward Leonard Electric 
Co., 24 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. | 


WARD LEONARD 
ELECTRIC COMPANY 
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Glycol ep aye Especially 
Designed for Public Buildings 
No. 4196**—The “Germatrol” glycol vaporizing 
custom-built to individual specifications and is also 
able in three standard sizes. The manufacturer is G 
trol Corp., 622 Brookline Blvd., Pittsburgh. 
According to the company, it may be easily con) 
to the ducts of an air conditioning or ventilating s 
and rids the air of most germs, including pneumox 
streptococcus, bacillus, mirococcus, etc. The unit 
pecially designed for use in public buildings su 
churches, schools, theaters, offices, hospitals, and s 




















Glycol Vaporizer Thermostat 


Day-Night Thermostat Controls 
Unit Heaters, Similar Equipment 

No. 4197—The T-70 timer thermostat is a day-night 
type unit developed by General Controls Co., 801 Allen 
Ave., Glendale 1, Calif., for controlling space heaters 
unit heaters, etc. 

Of the two wire, bimetallic type, it has snap act 
contacts and drum dials. Temperatures between 50 and 
90 F may be selected for the night period and the clock 
mechanism automatically returns the heating syste: 
the preselected day temperature each morning. The night 
setting period (13% hr maximum) is shown on a d 
reading dial. The daytime setting may be prematur 
resumed at will by manually turning the timer to z 

Two models are available; one providing external 
and night settings, the other with external day set 





and internally adjustable night setting 


Turbine Type Pump 
Has Ball Bearings 

No. 4198—A turbine type pump featuring an imp: 
fastened to an enlarged shaft by a lock nut and a w 
ruff key and sealed in grease ball bearings has beet 
veloped by Roy E. Roth Co., Rock Island, Ili 

The bearings are said to eliminate the dangers of bi 
ing rust or improper lubrication. Bearing end play 
the firm, is eliminated by the use of a preloading s; 
under the outer adjusting nut. This spring is adjusted | 
the proper tension for maximum bearing life. Eliminat 
of end play is said to insure absolute location of 
shaft and impeller so as to avoid metal-to-metal conta 
Properly adjusted, the impeller does not touch « 
side plate. 

Other features include elimination of “freezing” 
stalling due to temperature changes when handlin; 
liquids, the development of high pressures in single stag 
construction, and the use of heads and impellers th: 
renewable when the capacity of the pump is 
changed. 
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a key men — including WILLIAM J. 
KILLIAN — work industriously, day in and day 
out, to provide you with clear, concise and practi- 
cal solutions to your heating and ventilating 
problems. These men are Herman Nelson Branch 
Managers and Product Application Engineers, 
They are a carefully selected, thoroughly exper- 
ienced group of men who know all phases of 
heating and ventilation of industrial, commercial 
and institutional buildings. 


Strategically spotted from coast to coast, Herman 
Nelson Product Application Engineers specialize 
in studying the “dollar and cents” angle of your 
problems as well as technicalities involved. They 
regard your customers as their “responsibilities . . . 





ating, Piping & Air Conditioning, November 1949 


{ the 


a veteran © 
of The Herman 
json and 


It jng heats 


al and imstt ai 
b Cincinnal! terri 
- 

ie 
Kentucky: 
| Ventil 


s. Navy; 


a nder- 


g and 


bis 


,e beatin 
j Forces: of the P* 


Durms 
,» Cor poral 


mee 
Ar yon. 


1 
he bas game ‘ 


Nelso 
ivy: 
. he jndus lus 
18 year ot | lems ™ sme 
i 
and ven 


Mr. Killian 


seci1om 


b 
atimes pro . h 
js nou Bran 

hie 
lings. of O 
al builains } 


whi 
e” of the 


h includes 
American 

ll found 
ind after 


Society 
pill 


4 mem b 
‘ 


v orld War 


disc 
of bis « 
me } 


EngineeT®- hargé 
rank of 


at the the 


u bere. he attammee 


Pacific 


T beater: 





aes 
60a /anc ea 





and their work is finished only when there is 
complete assurance that Herman Nelson Products 
are functioning to the customer's entire satisfac- 
tion. Herman Nelson service, however, extends 
beyond these capable representatives. More than 
200 Distributors and Stocking Jobbers, with per- 
sonnel trained in the application and installation 
of Herman Nelson Products, work closely with 
Herman Nelson Brauch Offices and Product Ap- 
plication Engineers. 


There is no substitute for prompt, efficient serv- 
ice— which is probably one of the principal 
reasons why Herman Nelson has been a leader 
in the heating and ventilating field for nearly 
half a century. 


THE HERMAN NELSON CORPORATION 


Since 1906 Manufacturers of Quality Heating and Ventilating Products 


MOLINE, ILLINOIS 
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New HIGH PRESSURE STEAM 


Fan Heater Gives Savings 
You Never Had Before 


The first heater to make 
High Pressure Steam really 
trouble-free and practical 
in plant heating. Every en- 
gineer should understand 
its original method; write 
for Niagara Bulletin and 
performance data. 





HOW IT OPERATES: — 


Dual coil system uses both sensible and latent heat. High 
pressure steam enters upper coil, shown on diagram below. 
Condensate drains into a trap. Then this high pressure con- 
densate is released into the header of lower coil, instantly 
flashing into steam at vapor pressure. 


Any high pressure condensate that remains liquid is 
carried to vapor condensate return header by drain tubc 
that also gives off its heat into air stream. 

Vapor condenses in lower coil. Its condensate is kept a’ 
a high level in return leg by a wier in the return heade 
and sub-cooled by contact with coldest air entering heater 
Vacuum condensate return to boiler is vapor free. 


HOW IT SAVES IN COST: — 


Piping is much smaller, simpler and less costly than i: 
low pressure systems. Big traps and valves are not needed 


HOW IT SAVES IN OPERATION: — 
Waste is prevented. Every BTU goes where you want it. 
No dump traps or hot wells waste live steam. 


HOW IT SAVES IN UPKEEP: — 


Condensate flow is even, vapor free, easily handled. No 
sudden surges of condensate in starting. No hammering, no 
hard wear and tear on system. Final air temperatures are not 
excessive; heat easily directed where needed; no flashing of 
low pressure condensate. 
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Dept. H.P. 
405 LEXINGTON AVE., NEW YORK 17, N. Y. 


| 
| Please send Bulletin 109 on the Niagara High Pressure 
| Steam Fan Heater. 

? Name 


| 
| 
| 
| 
| 
. Address sl 
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Relays Designed for 
Control Use 


No. 4199—Ward Leonard Electric Co., Mount V: 

N. Y., has developed Bulletin 116 multi-pole, m dge: 
magnetic relays designed for general and special pu: poy 
control use. Typical applications include heater, | aij 
signal, machine tool, alarm, and similar contrcls 

Features are said to include long mechanical life, . on 
pact sturdy construction, self cleaning and self ali 
contacts, good vibration resistance characteristics, anq 
corrosion protected metal parts. 

Standard two or three pole double throw relays hays 
molded phenolic insulating bases, screw terminals fo; 
front connection, and silver-to-silver contacts. Leads 
from movable leaf spring contact fingers to terminals are 
insulated with glass fiber tubing. 

Coils are available for operation on all standard volt- 
ages and frequencies up to 115 volts, a-c or d-c. 





Small Pump 


Control Relay 


Small Capacity, Side Suction 
Pumps Are Close Coupled 


No. 4200—Two new small capacity, side suction, closé 
coupled pumps are offered by Aurora Pump Co., 8) 
Loucks St., Aurora, Ill., for general service and as an 
integral part of air conditioning units, cooling towers 
evaporative coolers, etc. 

The type JMC unit, shown here, is designed for capaci- 
ties of 5 to 75 gpm at heads from 0 to 100 ft and fo 
operating speeds of 1750 to 3500 rpm. It is also available 
for v belt drive or with a flexible coupling (pump and 
motor on a common base). Sizes are 1, 1%, and 1'2 in 
and units may be obtained with bronze fitted, all iron, o: 
all bronze construction. The casing is vertically split and 
the bronze impeller is of the enclosed type and is bal- 
anced. 

The type SAC pump is designed for capacities from 5 
to 85 gpm at heads from 0 to 45 ft. Available sizes are *s 
1%, and 2 in. Suction is at the end of the unit and the 
discharge can be rotated to any of several positions 6! 
deg apart. 


Hydraulic Drive Protects 
Motors From Shock, Vibration 


No. 4201**—The new “Hydro-Sheave” drive, manufac- 
tured by Twin Dise Clutch Co., Hydraulic Div., Rockford 
Ill., is specially designed to be used with Worthington 
Pump and Machinery Corp.’s quick detachable sheaves 
made for SB and SD hubs. 

The drive is applicable to electric motors and internal 
combustion engines in the 34 to 25 hp range. Even accel- 
eration and sustained smoothness of operation are said to 
result from the application of one of these hydraulic 
units which eliminates the solid connection between the 
power source and the driven equipment. 
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Multiple Deflection 
Air Conditioning 
REGISTERS and GRILLES 


— for high velocity outlets 
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1005V-HML. Single bank of bars, multi-louvre valve. 
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1205VH. Double bank of bars, no valve. 


Streamliner registers and grilles for air conditioning systems provide 
better diffusion for high velocity outlets. The Series includes models 
with single bank of adjustable bars (vertical or horizontal), also with 
double bank of adjustable bars (vertical in front and horizontal in 
back, or the reverse), also all above four types with horizontal multi- 
louvre valves in the rear, controlled by lever on face of register. 


Design of bars and method of mounting them are original with Auer. 
Bars are hollow moulded, beveled, perfectly formed, smooth in contour, 
and pivoted in the frame on special split sleeves. This expansion insert 
furnishes correct tension to hold bars firmly where set, yet allows 
sufficient free movement for adjustment with one simple tool. Bars 
may be set at any angle, in any grouping. Bars are slightly “tear-drop” 
shaped, like an airplane wing, and can be turned with thin edge either 
inward or outward. Blades of multi-louvre valve are pivoted on rivets 
to prevent vibration. Streamliner registers are equipped with gaskets. 
You will be pleased with the beauty and fine craftsmanship of these 
registers. Write for folder S-49. 


Complete Auer Register Book—or Catalog “G” 
on perforated grilles—sent on request. 


THE AUER REGISTER CO., 3608 Payne Ave, Cleveland 14, Ohio 


ue REGISTER 


& GRILLES fer AIR CONDITIONING & GRAVITY 
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When combined with a QD sheave, the drive 
integrated power transmission package which is de 
to protect both the power source and the driven 
ment from shock loads and torsional vibration 
sheave is located between the coupling and the 
source to eliminate heavy overhanging weight loa 


Cartridge Type Ribbon Burner 
Features Gas Fired Unit Heater 

No. 4202—A completely redesigned line of “Jay 
unit heaters, UBS series, is now being produced by 
face Combustion Corp., Toledo 1, Ohio. 

A new cartridge type ribbon burner is said to p: 
markedly increased combustion efficiency and to 
only 30 percent as much as the standard type of cas! 
burner. Improved “Multi-Thermex” steel tube hy 
assembly units are now incorporated in these h 
According to the company, the steel tubes of the 
exchanger are produced by a new type of cold ; 
mill which can roll corrugations in steel sheets w 
stretching or thinning the metal at any point ir 
corrugations. 

The new heaters are approved by both the AGA 
the Underwriters’ Laboratories. Sizes range from 5) 
to 225,000 Btu per hr input. 





Unit Heater Grease Filter 


Handle Lock Used to 
Fasten Air, Grease Filters 


No. 4203—A new handle lock designed for installat 
on R-P “Alumaloy” grease and industrial air filters 
available from Research Products Corp., Madison 10, Wis 
It may be used with any standard size of these two filters 

The new handle lock is said to provide rattle-free | 
tening that compensates for possible variation in frames 
loosening due to wear. This is accomplished by means 
a helical spring which compensates for varying holdi 
frame flange dimensions, or for flattening of felts 
similar factors. The center shaft is so designed that it 
be adjusted for additional compensation after use. Onc 
assembled, a quarter turn of the handle in either direc- 
tion moves the latch rod over a built-in cam which 
the rod to clear any commonly encountered holding fram« 
flange. 

According to the company, most of these air and greas 
filters already have provisions for quickly mounting th 


new handle locks. 


Motor Designed for Deep 
Well Turbine Pumps 

No. 4204—The type CSP “Life-Line” motors, espe- 
cially designed for deep well turbine pumps by Westing- 
house Electric Corp., P. O. Box 868, Pittsburgh 30, are 
vertical, hollow shaft units of weatherproof construction 
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for fast, accurate reading of 


{ 





— 





low surface femperatures 


Heating 
Contractors 


Here's an instrument that answers a real need for those 
interested in easy, accurate measurement of low surface 





temperatures ... up to 1 50°F. 


The new Alnor Type 500 Pyrometer is a highly portable, 
self-contained direct reading instrument that accurately 
indicates surface temperatures . . . fast! A full reading 
requires only 3 to 5 seconds! These features make 
the Type 500 an ideal instrument for architects, 
heating and air-conditioning contractors, refrigerator 









Air-Conditioning and 
Refrigeration Contractors 
contractors, insulating contractors, and all whose 
work involves checking relatively low surface 
temperatures accurately ... and easily. 

If low temperature measurement is important 
to you, use the coupon to get your copy of bulletin 
924. You'll find the Alnor Type 500 Pyrometer 
ideal for speed and accuracy . .. the price 


The Alnor Type 500 Pyrometer for 

measurement of relatively low sur- 

face temperatures .. . from —50 F. 
oa° up to 150 F. 

surprisingly low. 






Ilinois Testing 
Laboratories, Inc. 


. 
‘ 

1 

1 

! 

| Room 513, 420 N. La Salle Street 

Chicago 10, Illinois 

1 (_-) Send me bulletin 924. 

( ) Please have an Alnor representative call. 
! 

! 

! 

! 

! 

! 

! 


ILLINOIS TESTING LABORATORIES, INC. 
Room 504, 420 N. La Salle Street, Chicago 10, Iilinois 
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Less labor to 
install.... 
more heat at 
less cost! 
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There is no simpler or 


more effective heating equipment than 


KRITZER 


COMMERCIAL 
“FIN-PIPE”’ COILS 


for Walls, Overhead or Floor-Level Heating 


Kritzer Radiant Coils 
have been designed, en- 
gineered, and produced, to 
give you efficient, low 

cost, fast heat transfer with 
a simple, rapid, labor and 
dollar-saving installation 


Fins grip pipe with specially 
designed deep collars to 
assure you better heat transfer 
ond a permonent, positive bond. 
Kritzer industrial coil sections 
are furnished with chamfered ends 
ready for welding, or threaded 
with modern, improved chaser 
type die heads thot give clean, 
sharp threads so necessary 
for fast, leak-proof connections. 
Exclusive with Kritzer is the new notched fin design. Grilles 
IF IT’S of all types snap on to coil quickly, in perfect align- 
‘a4anpanar They may be removed—but they'll never fall off! 






IT’S This coupon will bring you factual information about 
“FIN-PIPE” heating for commercial use 

..+ for stores, factories, offices, public buildings, 
schools, institutions, etc. Write today. 


RIGHT SIR 


'KRITZER RADIANT COILS, INC. 


| 2905 wW. Lawrence Ave., Chicago 25, Ill. 
| Gentlemen: I'm interested. Please send complete information and 
bulletin on Kritzer Commercial ‘'Fin-Pipe” Coils 
| Nome 
| ‘ 
Firm 
| 
| Address 
City Zone State 
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Of the squirrel cage induction type, they can 
nished as a complete motor, a motor without bas: 
a stator and rotor only. They are offered in siz 
1 to 20 hp for 208, 220, 440, and 550 volts, 60, 5 
cycles. 

Typical uses are said to include paper mills 
tion work, construction projects, municipal p 


stations, etc. 


Gas Unit Heater Has 
Centrifugal Blower 

No. 4205—A line of new “Humphrey” rotor ty 
fired unit heaters is available from General Ga: 
Co., Kalamazoo, Mich. 

The chief feature is the use of a centrifugal 
signed to operate against duct resistance and to 
heated air to remote areas. Adjustable louvers 
heated air downward to working zones when ductw 
not used. Units are completely automatic and are 
in five sizes from 65,000 to 290,000 Btu per hr inp 
deliveries at % in. SP range from 950 to 2110 cfn 





Unit Heater Motor and Fluid Drive 


Motor and Fluid Drive 
Designed as Integral Unit 

No. 4206**—The ‘“Fluid-Shaft” motors of Rs 
Electric Co., Alhambra, Calif., feature a single fram« 
integral design of motor and fluid drive coupling 
together with utilization of the firm’s electri 


frames and end bells, is said to result in notew 


savings in both original cost and mounting area 

Units are recommended for use wherever loads re: 
smooth acceleration, protection from “jamming 
shocks, or are difficult to start. Other advantages 
said to include the selection of motors close to a 
horsepower requirements and a definite saving in po 
because of a considerable saving in starting current 

Available in standard foot mounted or round 
frames, all units can be mounted horizontally or vert 
ly, or with NEMA flange and face type end bells. S 
are 4, %4, 1, 1%, 2, 3, 5, 7%, and 10 hp. Also ava 
are speed reducing units of either the single or d 
reduction type 


Exhaust Fans Designed for Vertical 
or Horizontal Discharge of Air 

No. 4207—Six new ball bearing, belt driven ex! 
fans in 36, 42, and 48 in. sizes are being market 
Emerson Electric Mfg. Co., St. Louis 21. 

Equipped with ball bearing motors and ball be 
pillow blocks to absorb the thrust load, they are s: 
be suitable for air discharge at any angle. Feature 
clude capacitor motors, rubber hub mounting, the 
overload protection, and four bladed propeller type 
designed for large volume delivery and quiet oper: 
Capacities are from 10,200 to 19,350 cfm. 
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1 plan helps prevent all 3 


When you show the people in your com- 
pany that you're interested in their wel 
fare, thev naturally react favorably. That's 
why production goes up when you boost 
your employee-participation in the Pay- 
roll Savings Plan. Here's how it happens: 


The more U. S. Savings Bonds an em- 
ployee holds, the more secure he feels. 
The more secure he feels, the greater his 
peace of mind—the more contented, care- 
ful, and productive he is on the job. 


Those facts aren't just something we 
dreamed up. They're borne out in the 
experience of more than 20,000companies 
promoting the Plan. 


Everybody Benefits! 


Bond sales spread the national debt, thus 
increasing our national economicsecurity. 


The Treasury Department acknowledges with oppreciation the publication of this message by 


Heating Piping & Air Conditioning 





And. of course. what s good tor the nation 
is good for you and vour business! 


The individual Bond buyer gets back 
$4, when his Bonds mature. for every $3 
he invested. That's a boon for him. and 

multiplied by millions of Bond holders 

represents a huge backlog of purchasing 
power that will help assure national pros 
perity through the years ahead. 


Five Steps Boost Participation 
1. See that a top management man spon 


sors the Plan. 


2. Secure the help of the employee or 
ganizations in promoting tt. 


3. Adequately use posters and leaflet 
and run stories and editorials in compan 
publications to inform employees of the 


‘ach new employee 


Nation wl le experience 


ol your emplovees ca 


benefits to them 


nal emplovee 


ate p 


it the time 


indicates that 
n be persuaded 


ire selling. All 


from vour 


Treasury Depart 


He is listed 
W oul in't it 


lea to call him right now, while 





This is an official U. S. Treasury advertisement prepored under the auspices of the Treasury Department and The Advertising Council 
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JOHN ZINK 


CONVERSION BURNERS 


Available In Two Models 
_ Seip 





Luminous 
Flame Model 
illustrated 


LUMINOUS FLAME MODEL | BLUE FLAME MODEL 
er to install. eg ae | Designed to meet the require- 
ually or automatically. urns : 

clean fuel—natural, mixed, manu- ene wo Me Nee & Seem, 
factured or LP gases — without Capacity range of 100,000 to 
soot or smoke. Luminous flame 200,000 Btu/hr. for operation on 
radiates heat two to three times natural, mixed or manufactured 
faster than a blue flame. Four 


sizes available for either vertical gases. Manual or automatic oper- 


or horizontal firing. ation. Easy to install. 


JOHN ZINK 
UNIT HEATERS 





Whisper Quiet 
Model 


WHISPER QUIET MODEL ! HURRICANE MODEL 





For instailations requiring quiet 
operation. More Head Room— 
Compact Design and More Heat 
From Gas Burned. A. G. A. ap- 
proved for natural, manufactured, 
mixed or LP gases. Fully equipped 
with Automatic Controls. 


New York — Salt Lake City 





For Industrial Installations. This 
model is also compact in design, 
offering more Head Room and 
More Heat from Gas Burned. Will 
heat 40° x 80’ space. A. G. A 
approved for natural, manufac- 
tured, mixed or LP gases. Auto- 
matic Controls. 


100,000 Btu /hr. 
Both Models finished in Toast Tan Crinkle Enamel 
Baked on, Adjustable Louvers. 


Write for Literature 


John Zink Company 


4401 SOUTH PEORIA 
TULSA, OKLAHOMA 


— Houston — Los Angeles 








204 








Adds Wall Hung Type 
to Line of Convectors 

No. 4208—Tuttle & Bailey, Inc., New Britain, 
has added wall hung copper convectors to its 
standardized convector types. 

Designed for installation in schools, hospitals, 
tions, offices, and dormitories, where frequent clea 
the floor area is essential, units have slanted tops (: 
to prevent their being used as “tables” or “ladders 
and fronts are furnished in one piece and are const 
of 18 ga steel, bodies are of 20 ga. For applications 
extra strength is needed, heavier gages are availa} 

The new convectors are furnished with all- 
heating elements and chain operated dampers 
attached where required. 


Electrostatic Cle 


Wall Hung Convector 


Electrostatic Air Cleaner Developed 
for Use With Packaged Conditioners 

No. 4209—Trion, Inc., has developed an electr 
filter especially for use with 3 and 5 ton package 
conditioners. 

The model 904 unit is designed to handle air volu 
up to 2000 cfm and to be 90 percent efficient in ren 
dust, dirt, smoke, soot, pollen, and airborne bacteria 
is said to require very little floor space and is r 
mended for use in offices, shops, food stores, restaurant 
laboratories, photo supply houses, radio and telep! 
control rooms, and other applications where clean a 
essential to greater profit and comfort. 

The filter unit is shown here with a Chrysler Airten 
packaged conditioner. 


Small Check Valves Made 
Possible by New Body Design 


No. 4210—A new cast steel valve body, developed | 
Edward Valves, Inc., East Chicago, Ind., is said to mak 


possible small, economical check valve installations be- 


cause of unusually low pressure loss. 

Smaller body size has been achieved by the use 
integral stellite seat and the company’s equalizer w! 
allows the disk piston to rise completely out of the 
of flow, thus utilizing the entire flow passage. The bonnet 
bore is said to be only slightly larger than the ASA 
standard for port openings. As a result, overall weig! 
of the valve is reduced and pressure load on the bonn« 
seal and operating mechanism is minimized. The tubula 
design of the disk piston is used to insure minim 
weight and to prevent over-the-disk flow. 

Check valves with new body design are built in % 
1500, and 2500 Ib classes with both globe and angle pat- 
terns. They are available with pressure seal or bol 
bonnet and with flanged or welding ends. 
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Air Velocity Meter Combines 
Hot Wire, Thermopile Principles 

No. 4211—Hastings Box 1275, 
Hampton, Va., has announced an air meter incorporating 
two ranges for measurement of air velocities in the range 
of 0 to 400 and 400 to 6000 fpm. 

Designed to measure air velocities as low as 5 fpm, it 
is applicable to the measurement of air velocities in ducts, 


Instrument Co., Inc.., 


flow in air and gas lines, surveys of heating and air con- 
ditioning systems, 
studies. Operation of the instrument is based on a com- 
bination of the hot wire and thermopile principles. This 
increases accuracy by 


process control and meteorological 


arrangement, says the company, 
eliminating errors due to air temperature variations. The 
output is said to be suitable for remote indication and for 
operating a standard strip or circular chart electrical 
recording instrument. The device operates from 110 volts 


a-c power. 





Po 


Air Velocity Meter Are Welder 


Extra Starting Current Aids 
Arc Welder Operation 

No. 4212— 
industrial type welder has been announced by Lincoln 
Electric Co., Cleveland. The “Fleetwelder 200” in 
rates an “Arc outstanding 


reserve capacity, 


A record low price on its new 200 amp a-c 
corpo- 
Booster” and is said to have 


making the unit ideally suited for both 


job shop welding and industrial welding 
in thick as well 


ing in diameter size 


It is designed for a wide range of work 
Electrodes rang 
used with it. The 


as thin material 
from 5/64 to %4 in. may be 
designed to adjust the welder to start the are automati- 
work on eithe1 


booster is 


cally the instant the electrode touches the 


heavy material An extra burst of current is 
ised to start the arc and secure penetration at the start 


~ the weld. The 


few seconds to the correct amount set for the job 


thin or 


current automatically returns after a 


Condensation Return Units Available 
With Steel or Cast Iron Receivers 

4213—Series UC-8 (steel receiver) and US-8 (cast 
iron receiver) condensation return units consist of a 15 
a Worthington “Monobloc” centrifugal 
and the necessary intercon- 
and wiring for automatic 


gallon receiver, 
pump, a splashproof motor, 
necting piping, float control, 
operation. The manufacturer is Faber Engineering Co., 
Inc. Amber and Westmoreland Sts., Philadelphia 34. 

Units are available with capacities from 1000 to 8000 

ft EDR and for discharge pressures from 15 to 40 psi. 
These compact, low cost units are said to be dependable, 
quiet, and economical in operation. They are equipped 
for 115 volt operation but may be connected to 230 volts 
by the purchaser's electrician. 
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SIMPLE A-B-C's 
FOR REINSULATION OF 


UNDERGROUND PIPING 
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A-remove roof siab. Clean 
out old insulation and metal 


supports. Repair box. 


B—Apply parting medium 
to pipes and fill box with 
Z-Crete insulating concrete. 





C-Reinsulation is completed 
and is ready for backfilling. 





as 


4 —_ 








is a special mix of lightweight cellular concrete, 
formulated exclusively for use on underground 
heated piping. It is a permanent type of insulation 
which does not rot or disintegrate if wetted and so 
is ideal for reinsulation of box conduits. It is effi- 
cient because it is applied thicker and the solid 
nature of the fill eliminates the possibility of con- 
vected air losses. It is dielectric and provides an ex- 


cellent corrosion protection tor the embedded pipes. 
Licensed applicators in all principal cities. 
*Z-Crete is a registered trademark of Zonolite Company 


Write or Call Dept. HP-119 
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focal point 
for NEW 


Right here, in these two buildings, you'll find the very 
latest products and ideas for heating, ventilating and 
conditioning air in every type of building. More than 
200 exhibitors and their technical staffs will be on hand 
to discuss and demonstrate the most economical, ef- 
ficient and durable installations for all purposes. 

No industrial or consulting engineer, manufacturer, con- 
tractor, distributor, building owner or operator can af- 
ford to miss this chance to get new business-building 
ideas, make new contacts, see new products. 

So make plans now to attend this most instructive, valu- 
able exposition . . . and bring your associates. 
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| Packless Expansion Joint 


Has Monel Metal Bellows 

No. 4214—The “Sylphon” packless expansion } 
Fulton Sylphon Div., Robertshaw-Fulton Contro 
Knoxville 4, Tenn., is now available with a mons 
bellows. 

According to the company, this improved model a 
longer life, higher pressure limits, a vacuum tight 
system, and greater resistance to corrosion and e) 
It is particularly recommended for absorbing heatin, 
expansion in the taller buildings. 


Screw Fasteners Made 
in Continuous Strips 

No. 4215—Flat-type “Speed Nuts,” now being pro 
in continuous strips, permit savings in assembly) 
according to Tinnerman Products, Inc., 2035 Fulto: 
Cleveland. 

Called the tandem type nut, the new product c 
of a strip of pretempered spring steel into whic 
fasteners are stamped, a partial shear separating 
unit. This permits the operator to break the strip 
the leading nut as it is tightened. 





According to the company, the leading nut is at the 


of the screw driver at all times, there is no loss 


dropping on the floor since the nuts are fastened toget! 


and locating the nut and starting the screw is facilit 
since the longer strip is handled easier than an indiv 
nut. 

The new nuts are produced in either strips o1 
The fastener itself is a curved strip of spring steel 





two arched prongs formed to engage the screw threads 


and designed to lock permanently. 


Equipment Shorts 


American Blower Corp., Detroit, has completed ne 


tiations for a new manufacturing and assembly plant 


San Leandro, Calif. Plans call for the erection of a si: 
building covering 40,000 sq ft. ... All ma 


facturing facilities of Baker Refrigeration Corp. « 


concentrated at its eastern division in South Windha 


Me. Negotiations have been completed for approxin 
35,000 sq ft of additional manufacturing floor space 
company plant in Omaha, Nebr., will be closed, but 
firm’s branch in that city will be expanded as a s« 
and parts depot. 


In the annual report survey of Financial World 
Trane Co., La Crosse, Wis., was judged as having the 


The 


1948 annual report of the building equipment indust 


The report of Iron Fireman Mfg. Co., Cleveland 
judged best in the stove and heater industry. Bi 
trophies were presented last month at the award ban 
ena ore . Niagara Blower Co., New York, has 
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awarded a license to manufacture dehumidifying and 
air conditioning equipment under a series of patents of 
Research Corp., New York, which cover the removal of 
moisture from air or other gases by the use of a hygro- 
scopic liquid. 


Jas. P. Marsh Corp., Skokie, Ill, has purchased the 
Electrimatic valve division of Simoniz Co., Chicago. Sales 
of the newly acquired line of refrigeration control valves 
and regulators are to be handled by Electrimatic Co. 
Sales of Marsh pressure gages, dial thermometers, and 
related products will be handled by Marsh Instrument 
Co. As in the past, heating specialties will be handled by 
Marsh Heating Equipment Co. Each of these organiza- 
tions is a sales affiliate of Jas. P. Marsh Corp. The Elec- 
trimatic refrigeration fittings, strainers, and dryers of 
Simoniz have been taken over by the newly formed 
Madden Brass Products Co., Chicago. Both M. B. Madden, 
who heads the new firm, and F. H. Moss, sales manager, 
were with Simoniz 


E. L. du Pont de Nemours and Co., Inc., Wilmington, 
Del.,. has disclosed increasing production of the newly 
developed metal, titanium. The first small scale produc- 
tion of the metal was announced by the company a year 
ago. Plant capacity was about 100 lb per day. This has 
been increased and plans are under way to increase pro- 
duction further next year Future plans depend upon 
the uses developed for it by the metals industry. Accord- 
ing to the company, the metal is silver white, light, and 
strong, with excellent corrosion resistance. It is said to be 
comparable to stainless steel in strength but to weigh 
little more than half as much. 


Elliott Co., Jeannette, Pa., has acquired the business 
and assets of Crocker-Wheeler Electric Mfg. Co., Div. 
Joshua Hendy Iron Works, Ampere, N. J. Formerly the 
Elliott line did not include motors under 200 hp, but will 
now consist of a-c and d-c motors from 1 to 25,000 hp. 
The Crocker-Wheeler Div., Elliott Co. will continue to 
yperate under its previous management. 
A new, modern manufacturing plant has been opened in 
Houston, Tex., by Link-Belt Co., Chicago. The building 


includes a two story office section and a one story factory 


section consisting of a machine shop, structural steel 
shop, and warehouse facilities. 


Marlo Coil Co., St. Louis, has reduced prices approxi- 


mately 20 percent on evaporative condensers for am- 
monia and industrial cooling units for ammonia. The 


reduction is said to be in line with recent reductions in 
the price of hot galvanizing. .............. Incorporating 
its trade name, Powermatic Ventilator Co., Cleveland, 
has changed the firm name to Iron Lung Ventilator Co. 
The headquarters office remains at the same location 


Last July, Union Malleable Mfg. Co., Ashland, Ohio, 
npleted a modernization program. A further expan- 
n, recently announced, will be an addition to its plant 
Ashland. As part of a new packaging program, the 
m will ship products in packages for ease of sales and 
rage. Bulk shipments will continue to be made. A 
y “U-Cote” process has been developed by the firm 

is being used to protect its black malleable iron 
ngs. 
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WALL GRILLES WITH 
DEFLECTING VANES 
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Style 321-A grille 

with deflecting vanes CCURATE and positive com- 

pound deflection of air flows 
ean be readily secured with these 
“Fabrikated” grilles. Directional ad- 
justments may be made when grilles 
are installed; or grille bars and vanes 
may be adjusted after installation 
to meet unforeseen or changed 


requirements. 





Each grille bar and each deflecting 
vane is adjusted individually with 
a special two-pronged tool included 
with each shipment. Locking of 
grille bars and vanes is not required 
because they are held firmly in 
place —no vibration —no rattle. 
Write for Our New Catalog No. 48. 


Rear view showing 
adjustable deflect- 
ing vanes 






wEMBED 


INDOOR COMFORT 
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Always Leading —Always Progressing 


THE INDEPENDENT 








REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 
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@ orren eEviminates 
COSTLY STACK 
CONSTRUCTION 


PERMITS CONTROLLED 
REGARDLESS 
OF WEATHER 


DRAFT 


SAVES SPACE AND 
OPERATES MORE 
EFFICIENTLY than 
CENTRIFUGAL FAN 





with NEW 


DeBOTHEZAT 
INDUCED. DRAFT 


BIFURCATOR 
FAN 





DeBothezat Induced Draft Bifurcator Fans 
can be installed in vertical stack or horizontal 
or angular breeching. The Bifurcator is a direct 
motor driven fan with a divided housing. 
Gases by-pass motor which is isolated in 
through-ventilated, asbestos lined chamber. 
For operating temperatures up to 650° F. Also 
special construction for higher temperatures. 


Fan can be connected to firing controls, for 
uniform draft. Motor easily accessible. No 
belt, countershafts or platforms required. 


FAN SIZES 12” THROUGH 27”. For Boilers 
from 6 HP (200,000 BTU per hour) up to 350 
HP (12,000,000 BTU per hour). 


Write today for complete details and prices. 


DeBOTHEZAT FANS DIVISION 
AMERICAN MACHINE AND METALS, INC. 
Dept. H-11, East Moline, Illinois 













Thousands of small, 3 in. blowers, made by Sturt yan 
Div., Westinghouse Electric Corp., Hyde Park, B 


| are being used in the Navy’s “mothball” fleet as p 


dehumidifying systems installed aboard inactivated 
The fan in each unit circulates air in the sealed off 
partments through silica gel and is also used for re: 
tion. 


A new and simpler process for welding boiler tulx 
been developed by Combustion Engineering-Superhe (¢; 
Inc., New York. Said to make possible a consis 
high quality of weld, the process employs the prir 
of induction heating and pressure welding. A feat 
the use of an enclosed atmosphere to protect the w: 


| surfaces against oxidation. Both bent and straight t 


may be welded by this method without upsetti: 
metal in the welding zone. 


Wagner Electric Corp., 6328 Plymouth Ave., St 
14, has developed a new hydraulic dynamometer, SA-484 
of 30 to 300 ft lb capacity for load testing large ek 
motors. Adaptors for shaft sizes from 1% to 27% ir 
furnished. Tests that can be made include idle, pu! 
pull-up, full load, and locked. The unit cannot be 
to make a heat run on a motor. ... “Chromasoid’ 
new low cost lining material for corrosion preventio: 
all condensate tanks and return system receivers 
Fred H. Schaub Engineering Co., Inc., 2110 S. Marshal! 
Blvd., Chicago 23. According to the company, the mate- 
rial is not affected by any chemical reagent, will wit! 
stand severe thermal shock, does not impart color, odo: 
taste to water, and is unaffected by temperatures u; 
500 F. 


Celotex Corp., 120 S. La Salle St., Chicago 3, has add 
a new batt type rock wool blanket to its line of insulati: 
materials. Improvements are said to include a more ef! 


| cient vapor barrier and an improved rock wool filler t) 


is better felted, lighter in weight, and more resilient 
Blankets are 15 x 24 in. and 15 x 48 in... . Developed 
during the war for Navy fire fighting tearns, “Chemo: 
is a new type gas mask approved by the U. S. Bureau 
Mines. It is available from Mine Safety Appliances Co., 
201 N. Braddock Ave., Pittsburgh 8, and is said to be t! 
only respiratory protective equipment that generates 
own oxygen supply. The self contained apparatus weig! 
13% lb and is designed to permit remaining 45 min in 
area that has an oxygen deficient atmosphere. 


United States Testing Co., Inc., Hoboken, N. J., 
expanded its services to include the qualificatior 
welders for welding contractors and steel fabricat 
The new service permits an employer to send a prosp¢ 
tive welder employee to the company where qualifica' 
tests are made and weldments tested. 


Randall Graphite Bearings, Inc., Chicago, has 
chased the foundry and machine shop of Shook Bronze 
Corp., Lima, Ohio. The foundry was modernized in 199 
and the machine shop will be augmented by a transf: 
the firm’s Chicago plant to the new acquisition, to & 
known as Randall Graphite Bearings, Inc., Shook Bronz 
Division. Alan Dale, formerly vice president and sales 
manager for Shook, is now assistant to the Randal 
president. 
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To speed up the analysis of boiler scales, Hall Labora- 
tories, Inc., Pittsburgh, is burning samples in a d-c arc 
where the intense heat breaks down practically all com- 
pounds into their elements. Most of these are gases at 
such temperatures and give off light of characteristic 
wave lengths which are “sorted out” by a spectrograph. 
This method, while relatively quick, does not identify 
a compound as such, but rather some of the constituent 
elements. For this reason it is said to complement, rather 
than replace, other laboratory tools and techniques. 


Met Sales & Mfg. Co., 1217-C N. Main St., Rockford, 
Il. has developed a “Handi-Heat” tinner’s furnace burn- 
ing bottled gas. Containing a burner, furnace, and fuel 
tank. it is recommended for sheet metal, construction, 
pipe fitting, and electrical applications. . . . The portable 
incinerators of Plibrico Jointless Firebrick Co., 1800 
Kingsbury St., Chicago 14, may now be equipped with 
water heating units. Capacities range from 50 to 200 
gph at 100 deg rise (with 1200 F furnace temperature 
over the heater) depending on the size of the incinerator 
used and whether the heater is the single or double type. 


A hydro-pneumatic pressure tank calculator, available 
from Automatic Control Equipment Co., 1005 University 
Ave., St. Paul 4, Minn., is a slide rule type instrument 
for determining the most suitable air-water ratio, the 
most efficient pressure differential, the amount with- 
drawn on any pressure drop, and the resultant reserve or 
residual. ... Now in production by Actus Corp., Mount 
Vernon, N. Y., the new “Eagle” hose clamp employs a 
hinge principle and a gear type screw for take-up after 
the clamp is in place. It is available in five sizes to cover 
hose from %& to 3% in. ID. 


Wall Catalog Co., 59 E. Madison St., Chicago 3, has pre- 
pared a number of wall charts showing architectural and 
engineering symbols. One of them gives symbols for 
heating, ventilating, and air conditioning equipment and 
includes a table of decimal equivalents. Charts are avail- 
able in bulk quantities with company imprint or in 
single copies at $1.00. 





New and Revised Equipment 
Standards in ACRMA Supplement 

Four new recommended standards and three revised 
standards make up the new 1949 Supplement to the 
Equipment Standards of the Air Conditioning and Re- 
frigerating Machinery Association. 

Published as helpful guides to both manufacturers and 
purchasers of air conditioning and refrigeration equip- 
ment, the standards have been prepared as representing 
“desirable industry practice.” Equipment covered includes 
room air conditioners, self contained air conditioners, 
open type refrigeration condensing units for commercial 
application (air and water cooled, 20 hp and under), high 
speed ammonia compressors, application of refrigerant 
heat transfer equipment, water cooling towers for use 
with refrigerating equipment, and application and instal- 
lation of compression refrigeration systems. 

Paper covered copies of the supplement are available 
for $1.00 from ACRMA headquarters, 717 Southern Bldg., 
Washington 5, D.C. 


ting, Piping & Air Conditioning, November 1949 








for every 


One or more heaters is placed inside 
of the space to be heated 


* 
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application 

Whatever your needs in 

~, large scale heating you will 

to handle the job efficiently 

and economically. Over 

thirty years of experience in 
antees the proper unit for the 

job whether you contemplate 

a unit or central system. II- 

types mentioned — the top 

diagram shows an installa- 

— tion using one or more heat- 

me 300,000 to 6 million Btu may 
a a be obtained. The bottom dia- 
- gram illustrates the central 

« a” 

yy | AED air is distributed through 
ducts in which 3 million to 

8 million Btu may be devel- 


Direct Fired 
@ 
. - . 

% a COMPLETE line 
find a Lee Direct Fired Unit 
rg building quality heaters guar- 
lustrated at left are the two 
~ ers in which capacities from 
system in which the heated 

oped. 


Heater is placed in a central location, ; 
warm air being delivered by ducts to The efficiency of the Lee 
space heated counter-current flow reduces 


fuel consumption; while the rug- 
ged simplicity of the system 
decreases cost of installation, 
assures low maintenance 
charges, and also provides ven- 
tilation without additional cost. 
In addition to normal heating 
installations Lee Direct Fired 
Units may also be used for dry- 
ing and curing in cases where 
these two operations are re- 
quired. 

It will pay you to investigate 
the Lee line today—literature 
is available describing com- 
pletely the principal types of 
construction and versatility of 
operation as well as a partial 
list of prominent and satisfied 
Lee customers. 





Please write us today. 


LEE ENGINEERING COMPANY 
95 River Street Hoboken, N. J. 
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TRIANGULAR REFLECTIVE AIR CELLS 
Mir’ INSULATION, INC. 
10 Murray St., N.Y. N.Y 





HERE'S 
THE NEWEST 
INSULATION 


Tyrer 6 


INFRA ACCORDION INSULATION 


Three thick sheets of permanently 
separated aluminum 





Prcas: LOOK AT THE THERMAL VALUES* 


4" to 7'2" Insulation Value in a 2'2" Depth 


There are SIX, 97% effective, radiant- 
heat-repelling surfaces, EACH of ONLY 
3% wrth (against ordinary insula- 
tion’s 90% ). There are SIX non-conduct- 
ive, reves e air spaces. FIVE barriers 
to convection consist of THREE EXTRA- 
THICK aluminum sheets, IMPERVI- 
OUS to warm or cold air, WATER 
VAPOR, or any gas; and TWO Fiber 
Separators, flame, mold and vermin- 
proof, which also block inner convec- 
tion. For 16” and 24” centers. 
*THERMAL FACTORS, INFRA TYPE 6 
Down-Heat (.044, R 22.72 — 7'/,” dry rockwool 
Up-Heat C.08, R12.50-——4" dry rockwool 
Wall-Heat (.073,R13.69 — 41/,” dry rockwool 


Infra— Light, Strong, Easily 
Installed, Competitive in Price 


WRITE Infra for details and FREE COPY of 


“Bulletin No. 38,” issued by the National Hous- 
ing Agency of the Government, reporting tests of 
Aluminum Insulation made by the U. S. Bureau 
of Standards, and dealing principally with the 
problems of condensation and of heat and vapor 
transfer. Address Dept. AC 


MULTIPLE ACCORDION ALUMINUM & 
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Charles E. Walker, Jr., has been elected vice pres 
of Dravo Corp., Pittsburgh. He joined the compar 
1933 and for the last five years has been secretary 


_ director of industrial relations, in which position 


SE. :61 na. Cone send’ Laurence P. Quinlivan 
been transferred from the Cincinnati branch, whe: 
served as industrial sales engineer, and is now at 
headquarters of York Corp., York, Pa., where he is : 
ager of air conditioning sales. He has been with the 
since 1934. Roger H. Dowling, who joined the com; 
in 1928 and who was made assistant sales manag« 
1943, is the new general service manager. 


Buffalo Pumps, Inc., Buffalo, N. Y., has elected Henry 
D. Wilson and Bruce W. Ellis to the board of directors 
Mr. Wilson continues as factory manager and Mr. Fllis 
remains chief engineer. ................ L. W. Clarke, 
vice president in charge of sales, Philip Carey Mfg. Co. 
Cincinnati, is a new director of the company whic! 
joined in 1935 as insulation department manager in thé 
De: Se OD eres cn cwheeenes < As a new vice presi- 
dent of Elliott Co., Jeannette, Pa., Charles A. Butcher 
continues as general manager of the Crocker-Wheele 
Electric Mfg. Co., Ampere, N. J., a recently acquired 
division of Elliott. 


A. C. Traub, formerly manager of dealer sales at | 
Los Angeles branch of Fairbanks, Morse & Co., Chicag: 
is now manager of the stoker division and is located at 
the headquarters office. He has succeeded F. J. Kluempers 
who has joined the administration division of the com- 

pany. Also located in Chicago is T. E. Woodruff, former! 
manager of the St. Louis branch house pump depart 
ment. He is now assistant manager of the pump sales 
RE ERR Se ae George W. Altman has bee: 
named manager of the Trenton, N. J., cast iron radiato 
foundry of National Radiator Co., Johnstown, Pa. Hi 
joined the company early this year as a foundry e 
neer, having previously been with Hannifin Corp. as gen- 
eral manager of its subsidiary, Bridgman Castings, Inc 


Thomas M. Cunningham has been appointed to the staf! 
of the Heating, Piping, and Air Conditioning Contractors 
Chicago Association and will become executive secreta! 
upon the retirement of Louis T. Braun next July. He has 
been director of industrial relations for Carrier Cor 
and is the author of an article on the use of sheet board 
materials for ventilating and air conditioning duct cor 
struction, published in the October 1942 issue of HPAC 
ine ha ee cee’ Max L. Murdock, acting manager. : 
trifugal pump department, Norwood, Ohio, works, Allis- 
Chalmers Mfg. Co., Milwaukee, is now manager of ¢! 
devartment, succeeding H. C. Gaton, retired. Woodrow 
Brixius. formerly application engineer in the company s 
West Allis works centrifugal pump department, is 
sistant to Mr. Murdock. and Paul B. Hugenberg is : 
application engineer in charge of sales and orders 


American District Steam Co., North Tonawanda, N. Y 
has opened a direct factory sales office at 341 Madiso! 
Ave., New York City. Resident manager is Lawrence D 
Toolan who was formerly eastern merchandising supe'- 
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"BLAST HEATING COILS—AIR 
"CONDITIONING COILS—ALL TYPES 


5 All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expon- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brozed inte extended 
ferrules formed in the 
headers. Fins ore heli- 
cally wound and metol- 
lically bonded. May we 





























12 x 10’ Economy Double Suction Pump send catalog? 
in white water service in large felt mill 
3000 g.p.m., 40 foot head IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undve restric- 
tion. Improved ten 
blades deliver large 
volume of cir with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 


A time proven heating 
~ ers wnit, modern stream- 
Rae lined in design, quiet, 
se yet its rugged construc- 
tion adapts it te oll 
types of installations, 
& gverarteed for use on 
Ne. 150 p.s.1. steom 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Stondard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


PUMPS that are “down” send production and 
profits down, too. Keep costly maintenance 
shutdowns to a new low with Economy Pumps a —— 
... engineered for true economy in operation. 


Economy Double Suction Pumps, illustrated, 
y I 









are ruggedly built to keep pumping longer... 


with less maintenance. Advanced hydraulic 





design. Duplex Thrust Bearings mounted 


_ HORIZONTAL 


back to back for maximum life. Effective cross 


lubrication to both bearings. Cartridge en- 





















closures protect bearings . . . permitting re- 
moval of complete rotor without exposing 


bearings to dirt and dampness. 



















omy story on Double 
for general water supply or 
Dept. C-11 for bulletin 











Centrifugal, Axial and 
Mixed Flow Pumps for 
all applications 4) 


Economy Pumps, Inc. CORPORATION 


DETROIT 11, MICH. 





Division of Hamilton-Thomas Corp 
Hamilton, Ohio 
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$2,122.00 SAVED 


with Agamset FASTENING SYSTEM 


FASTinme SveTem 


A $70 investment in a RAMsET TOOL saved this 
contractor (name on request) $2,122 on just one 
job. Cost of setting 7,118 fasteners by drilling and 
tapping would have been $4,742 (plus material). 
With the RAMSET SysTEM, the total cost for 
material and labor was $2,620—saving $2,122 or 
44.7%. All for a $70 investment! 


SPLIT-SECOND FASTENING WITH RAMSET 


No matter how large or how small your fastening 
jobs, you do them better, quicker, cheaper the 
RAMSET way. The light, portable tool takes only 
30 seconds to load. No electric or air lines—it’s 
self-powered. Press it against the work and RAM 
—the job is done. So simple and easy that we 
can teach any good workman, in an hour, to 
‘*RAMSET”’ jobs like these: 


ft | dees A fd Sy 2 J [77 
a Tr . ‘ - — } er ——_— 
| i 4 j 1 fa i | | 
Stee! te Woed te Woed to Steel te Steelte Fabricatedhard Concrete Stee! 
Coocr ete concrete steel steel brick materialstestee! penetration penetration 


LET US ANALYZE 
YOUR FASTENING COSTS 


Ask for 15-minute demonstra- 
tion of RaMsET System. We’! 
show you how you can do your 
work faster, better and at 
amazingly lower cost. No obli- 
gation—just mail the coupon for 
details. Stermco Corporation, 
Cleveland 16, Ohio. 





Stemco Corporation, 

Cleveland 16, Ohio 

Please send details and arrange 
for demonstration of RAMSET 
FASTENING SYSTEM and how it will save time and cut our costs. 


Name St . " i 


Address __ 





pa 
| 


City 
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visor, Sturtevant Div., Westinghouse Electric Corp 
sada acts Harry E. Lewis has been assigned t 
foreign and export department, Worthington Pump yd 
Machinery Corp., Harriscn, N. J. George Bourque 
succeeded him as works comptroller at the Hol 





Mass., works. 


Penn Electric Switch Co., Goshen, Ind., has ni: 
Howard C. Shilling manager of the Chicago district o! 
succeeding E. M. Smith. Mr. Shilling joined the com; 
in 1941 and covered the Chicago territory until he 
appointed manager of the Moline, IIL. district office 
served as manager of the Goshen district before lea 
the firm last year to enter the wholesaling field. 

ae os Ben M. McDougall has joined Kennard Cory 

Louis, as assistant sales manager. He was forn 
laboratory test engineer and a sales representative ir 
southeast area for Alco Valve Co. and more recently 
manager of Crown Insulation Co. 


James M. Ashley, director of public relations, Libb 
Owens-Ford Glass Co., has been re-elected president 
the Producers’ Council, national organization of build 
product manufacturers. ....... oat ah aed Richard 1 
McCauley is responsible for the initiation of all acti 
ef Herman Nelson Corp., Moline, Ill, with respect 
United States and foreign government purchases of 
products. For the past four years he has served as 
public relations officer in the cffice of the Secretary 
the Air Force and Secretary of Defense. 








The Multi-Vent Div., Pyle-National Co., Chicago 
appointed the following new representatives: J. P 
Ashcraft Co., 2826 Fondren Dr., Dallas; R. M. Brand Co 
Tucson: Joseph P. Maguire, 615 Commercial Pl., New 
Orleans: E. H. Norton. 616 Lloyd Bldg.. Seattle: Pacific 
Scientific Co.. 1430 Grande Vista Ave., Los Angel 
J. Arch Colbrunn, 1605 McLemore Ave., Mempl 
Francis J. Falleuist. 5°97 Kuhn Bldg., Spokane; Thomas FE 
Price, 11 Oak Court. Houston: Northwest Furnace Supply 
Co., 911 Northwest Hoyt St.. Port'and, Ore.: and S. ¢ 
Pardee, Sharon Bldg., San Francisco. 





Wm. G. Boales & Associates, Detroit, is now re 
senting Cooper Alloy Foundry Co., Hillside, N. J. 1 
Michigan firm has handled an extensive line of heati: 
cooling, and related industrial products for the past 
vears and has recently named Wayne Karber, a grad 
ite in engineering, as sales engineer in charge of 
wehnee whee. <<. ..c.ucdsiah S The Chicago Board ol 
Education hes appointed Thomas J. Brett. one of s 
school supervising engineers, as acting chief engine: 
ucceed the late John Howatt. He had been Mr. Howat! 
chief assistant for the last two years. 


Nominees for national office in the American Society of 
Refrigerating Engineers for 1959 are: John G. Beredol! 
Jr., vice president and general works manager, Y 
Corp.—fer president; Paul B. Christensen, vice presid 
Merchants Refrigerating Co., and Edward Simons, 
sulting éngineer—for vice presidents; Richard C. Jordan 
professor of mechanical engineering, University of } 
nesota—for treasurer: and for directors with three 
terms—Frank H. Faust, manager, commercial engineer- 
ing divisions, air conditioning dept., General Electric 


Heating, Piping & Air Conditioning, November |%% 








Ne Vad Wo ad Wo Nad ad 
OX) XXX 


Lk WW WK 0 
UPAR KKK OK 


HAO WWW WG 
mba Sone oerreoerrnbege 
Seca W000 0K 


A Hendrick grille design (M No. 9) suitable for 
use with deflecting unit in Bulator combination. 
y The 
2 o 
Perfect Combination 


of a deflecting unit 
and ornamental grille 


mM 
10 


Vertical deflecting vanes, showing how the vanes 
may be set to produce any desired air stream pattern. 
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Now you can secure all the advantages of an 





adjustable deilecting vane grille—to control 





You wouldn't think there could be such a spread in 
the cost of heating a simple industrial structure—but 
an actual installation* figured out just that way! Coal 
fired pot bellied stoves cost 9/10ths of a cent per 
cu. ft.—additional boiler capacity, with necessary 
piping and diffusers figured at about 44 cent per cu. ft. 
PHERMOBLOCS to heat the structure cost .0044. All 
figures were based on a 15 year write off! 

It's easy to see why THERMOBLOC presents such 
fundamental economy. Direct heat transfer, direct 
heat distribution—elimination of piping and duct 
work, automatic operation—all add up to economy. 


PROVE IT YOURSELF! 


To assist you in figuring heating require- 
ments, THERMOBLOC has prepared 
a new bulletin containing engineering 
data tables and standard information on 
heating constants, building materials, 
etc. With this bulletin you can estimate 
the number and size of THERMOBLOCS to supply 
the necessary heat load, and you can make accurate 
forecasts of fuel consumption! 

"Facts are from an article titled “Direct-Fired Unit Cuts 
Heating Costs" —printed in OPERATING ENGINEER, 
Nov., 1948. Copy of the article will be sent upon request. 








air flow—and an ornamental grille—to har- 






monize with the decorative schenu by Speci- 












fying the new dual-unit Hendrick BULATOR. 














For this combination of deflecting unit and 


ornamental! grille there’s a wide selection of 


















Hendrick ornamental grille designs which 













have ample vpen area so the air throw and 














spread are not appreciably affected. 


(yy Kuma 
VW euiie rm Mounted just behind the ornamental grille, 
the deflecting unit is not noticeable, and its 


vanes are adjustable so that the air flow can 









be deflected to right or left, up or down, or 









in a combination of directions. 
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THERMOBLOC DIVISIO # 
PRAT-DANIEL CORPORATION es 


: llectors 

. tacks and Dust Co 

“ni cont: HENDRICK 
Perforated Meta! Screens 


Architectural! Grilles 





Manutacturers 0 












a Pie te. po ee Manufacturing Company 


Shur-Site’'’ Treads and 48 DUNDAFF STREET, CARBONDALE, PA. 
Armorgrids Sales Offices in Principal Cities 


70 Water Street 
East Port Chester, Conn. 
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A HIT 


from the start! 


the StezlCg 4100 SERIES 


CONDENSATION PUMP 





The popularly priced 4100 Series pump, the newest 
addition to our complete line of condensation pumps, 
has really “hit the bullseye” with users. Its com- 
pactness and neat appearance, its simplicity and 
sturdiness of construction, its conservative rating 
for handling emergency 
overloads, have all con- 
tributed to its enthusiastic 
acceptance. 





The 4100 Series is partic 
ularly attractive as a stock 
unit. Wide range of capac 
ity and pressure ratings 
Before you specify or buy a small in one unit eliminates 
condensation pump, be sure to a py eng oma 
. equires less than 235% 
find out about the many quality sq. ft. of storage space, 
features of the 4100! The coupon stacks conveniently. 


below will bring full information. 











Sterlco 4100 Series Con- 
densation Pump with 
steel tank. “% H.P. ca- 
pacity up to 6000 sq. ft. 
E.D.R. at 20 lbs. Also 
42 H.P. unit for 8000 to 
14000 sq. ft. at 20 lbs. 





All STERLCO products are 
distributed through lead- 
ing heating and plumb- 
ing wholesalers. 








LOOK AT SOME 
OF THESE OTHER 


STERLING, INC. 


3732 N. HOLTON STREET © MILWAUKEE 12, WIS 


2) and vacuum 


GENTLEMEN: Please send me complete information pumps 
on Sterlco Condensation Pumps. 
a 
~ Heating 
Name |) specialties 
Firm : a 
atts 
Address 
Temperature 

+ ne | Sees | SSN controls 








Condensation, 
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Arthur J. Hess, partner, Hess, Greiner & Polland 
George K. Iwashita, manager of product research ; 
rial and process, Seeger Refrigeration Co.; Rowlan 
Lock, general manager, J. H. Lock and Sons, Ltd 
Hermann F. Spoehrer, vice president, Sporlan Val\ 











R. B. Yirak is now secretary of Steel Products E).y;- 
neering Co., Springfield, Ohio. He has been ass 
with the coal and stoker business for more than 25 
and had been assistant secretary. ....... ¥ R. ( 
Anderson, formerly southern district manager fo: 
Smith Corp., is the new Houston, Tex., distribut: 
Bryant Heater Div., Affiliated Gas Equipment, | 
Cleveland. He is located at 3215 Locke Lane, Ho 

anaes Walks aaa The National Association of C redit, Men 
“oes elected John G. dePass vice chairman of its p! 
ing, heating, refrigeration, and air conditioning ind 
committee. He is general credit manager and 
secretary of National Radiator Co. 


Edward Latta has returned to Redmond Co., Inx 
Owosso, Mich., as a special project engineer. From 
to 1946 he served with the company and during the 
year of that period he was chief engineer. More rec« 
he had been chief engineer of Universal Electric C 
Other men assigned to the new project engineering 
tion of Redmond are George C. Morris, John T. Howes, 
and F. Richard Merriam. ................ Thompson 
Equipment Co., New Orleans, headed by Horace A 
Thompson, Jr., is now representing Hammel-Dahl Co., 
Providence, R. I. in central and eastern Louisian 
southern Mississippi, and northwest Florida 


Clapp Instrument Co., Webster, Mass., has elect 
Arthur S. Brown president. He was formerly associat 
with Manning, Maxwell & Moore, Inc., Mason-N: 
Regulator Co., and Fischer & Porter Co. He has be« 
acting as general manager of Clapp for several mont! 
Charles Clift has been appointed treasurer, and T. W 
Lanman is the new vice president. ....... edad ALE 
Hess has resigned as managing director of Oil-Heat Insti- 
tute of America, Inc., and has joined the marketing 
distribution division of Lustron Corp. Well known in t! 
heating industry, Mr. Hess has supervised OHI activities 
during the past five years. 


Iron Fireman Mfg. Co., Cleveland, has named Reidar A 
Norbom industrial sales engineer in the eastern divis 
For four years he was district manager of the Bost 
office of Orr & Sembower, Inc. ....... i 
Dayton Sales Executive Club has aaiiail its 1949-5 
series of meetings under the direction of Robert A 
Mayne, president, Mayne Products Co. Making bett 
salesmanship is the subject for the year’s programs 


Dr. Nicol H. Smith, director of the division of chen 
engineering and physics, Franklin Institute Laboratories 
for Research and Development, Philadelphia, has recen' 
been appointed director of research operations. 
cud wie The American Society of Refrigerating Engi- 
neers has formed two new technical subcommittees. Sub- 
committee A-11 on heat pumps, under the chairmar 
of Charles H. Coogan, Jr., head of the mechanical engi- 
neering dept., University of Connecticut, will coordin: 


hit 
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-and Low Cost Installation 
Saves Time, Trouble and Work 


Wherever you have a problem of conveyance of 
hot-water, steam or refrigerants, you can specify 
DURANT INSULATED PIPE with complete confi- 
dence in securing long 
range economy. 


a 





The combination of the best 
quality moulded insulation 
completely protected by 
non-porous asphalt merits 


the preference of architects, 
engineers, and contractors | 
who have investigated the ; 


scientifically engineered 
construction methods em- 
ployed in the fabrication of D. I. P. 


Economy starts with installation. D. I. P. requires 
no tile, masonry, or sub-drains. Field joint work 
is simple, yet corrosion and electrolysis are 
eliminated. Low maintenance costs result in 
further economy over long years of dependable 
service. 


Complete detailed information and 
engineering data on standard pip- 
ing and special fittings will be fur- 
nished on request. Our representa- 
tives in principal cities are at your 
service. REG. U. S. PAT. OFF 


DURANT INSULATED PIPE COMPANY 


015 Runnymede St. East Palo Alto, California 
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\\ Pre-Sealed Protection 
Built-In at Factory 








Tris airliner's 
streamlined for speed 





This AMESTEAM is 


GENERATOR 
Streamlined for Saving 


This cut-awoy view of an AMESTEAM Generator 
shows the three full-length-of-boiler passes ar- 
ranged to provide a smooth, even flow of gases 
through the Unit — insuring more efficient conver- 
sion of your fuel BTU's into steam, with resultant 
low stack temperatures, high CO. and a guvar- 
anteed thermal efficiency of 80%. 


And it's fast, too — full steam pressure in 20 to 
30 minutes. 


Buy an AMESTEAM Generator — substitute its 
consistently smooth daily operation for your 
present inefficient boiler room conditions. 


AMESTEAM Generators are available from 10 
h.p. to 400 h.p.; for pressures from 15 Ibs. to 200 
Ibs.; and for firing with Light Oil, Heavy Oil, 
Straight Gas, Light Oil-Gas or Heavy Oil-Gas 
Combinations. For full information — 


AMES SEND 


IRON WORKS 





6 = eel ti te), | 
swego, N.Y. 
Builders of Better Boilers WLLL, 
Since 1848 
Ce ee ee  ’ ae 


AMES IRON WORKS 
Box 2011, Oswego, N. Y. 


| would like to know more about Amesteam Generators. 
Please send your latest bulletin 


Name 


Company 
Address 


City 
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--. they must be precision-built, Al "eres; t's Pe" 


re rope Balanced on our ‘Bea,’ Mach Parts are 
“Kh. m in 
dicated, but A md » 25 Ibs. of unbalance ate 
and Static Balan ear’ Machine attains both Dy-N ie 
the ‘Bear’ Method in one quick, simple eperatien aa 
, we — 
efficient production,’ obtain accurate results as well “ 








“BEAR” METHOD 





Performance 


ds U Production 
sista > aoihe MORE of yYOouR Products 


f Dy-Namic Balancing 1s 0 
. . , y e 
: ery phase of industry D3 d 
: ei felt in every P , value to hun 
— sales appeal and adding oan motors to 
ar erry roducts _,. from tiny electric wie 1 
oe =  achines and railroad — and Static 
washing mr ar” Method, both Dy-Nani ficient 
olution are attained in one time-s an. cone 
peers + The Dy-Namic es duction and 
operation. ~low down routine pro 

; r slow dow® -. so) investment. 
~ peqee e with low initial capital inves 
may be 1 
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The “Bear” Method 0 













,savantages and sales 


Dy Name Baianci"9 





tion 
nay produc 
igate the many 







invest ible by “Bear” namic ' a F 
gains made poss “— this FREE 22-p9 As Co < . 
GET ALL FACTS | AL. Write Bear \ \ Bean 


ING MANU 
BALAN IS, Rock Island AL 
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t Your Needs! 









” hine to Fi 
. “Bear Mac 
There's ° . 
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Balancing Manual 
tor other models) 





375-8 
Model 340-8 ™ pecans 2,000 Ibs 3031 
Model a Max Capacity 100 Ibs Oe 
Max. Capact 
STATIC AND 
\ ” oy WAM 6 
_ Trade Mark Registered U.S. Patent Office MACHINES 





its efforts with other industry groups. Subcom 
B-3, Miscellaneous, headed by D. E. Rutishauser, 
mann Refrigeration Co., will be assigned functior 
under the jurisdiction of existing technical comn 


S. C. Wood and K. P. House are new assistant ma 
of the tubular sales division, Wheeling Steel ¢ 
Wheeling, W. Va. Mr. Wood has had many ye 
experience in the division, and Mr. House was for 
with the Chicago sales office of the firm and ha 
Pacific coast manager. .......... ; As a ne\ 
executive of Winchester Repeating Arms Co., Di 
Olin Industries, Inc.. New Haven, Conn., James | 
Hartley is handling special assignments for the re 
manager. He is a nationally known metallurgist ai 
been vice president and general manager, Bariun 


and Forge, Inc. 


E. A. Tracey is now vice president and general n 
of the air conditioning division, Mitchell Mfg. Co.. 
cago. Prior to his association with the company 
president of Majestic Radio and Television C 
vice president in charge of sales for Zenith Radio | 
A ee i ......... Dudley K. Bailey, until recent 
member of the sales engineering staff of Weston El 
cal Instrument Corp., has joined the sales organizat 
Beedle Equipment Co., Cincinnati, district represent: 
for Weston products. Commercial Fil- 
ters Corp., Boston, has opened a new midwestern 
office at 603 W. Washington Blvd., Chicago. Walter H 
Magee is in charge. 





John L. Collyer, president, B. F. Goodrich C 
been elected a trustee of the Alfred P. Sloan Foundatio: 
which was founded in 1936 and since that time ha 
pended $9 million in grants Perfex 
Corp., Milwaukee, has appointed Charles H. Burkhard 
director of field education. He will work with 
and distributors preparing information and mater 


service, application, and installation 


Williams Oil-O-Matic Div., Eureka Williams Corp 
Bloomington, IIL, has made a number of pers 
changes. J. H. Shoemaker, formerly district sales 
sentative in New England, has been named assist: 
the general sales manager. Ralph H. Ellerbrock, 
ciated with the corporation and its predecessor com} 


for 25 years, is now manager of brand name sales 
succeeds W. A. Matheson, Jr., who recently resi 
William A. Sayler and Robert Davis are now d 
sales representatives in Ohio and upper New York 
respectively. Mr. Sayler was formerly divisional 
manager for the heating division, Wayne Home FE 
ment Co., and Mr. Davis had been a sales engin« 


Clark Industries 


Distributor sales of Flexible Tubing Corp., Bra 
Conn.. are being managed by A. H. Loux who has b: 
direct factory representative for the company in 
ern New York state and surrounding territory. 
Tex-Rock Insulation Mfg. Co., Temple, Tex., has « 

a new branch office at 162 Leslie St., Dallas, with W. / 
Briggle, Jr., in charge. In addition to handling its ov 
sulation, both the Dallas and Temple branches a 
distributors for related products in the cooling, he: 
and insulation field. 


Heating, Piping & Air Conditioning, November 








IMPROVE YOUR KNOWLEDGE 
OF AIR CONDITIONING 


SEND TODAY FOR 


r Samuel R. Lewis’ 


“AIR CONDITIONING 
FOR COMFORT" 


288 Pages—64” x 94%4”—Illustrated— 
Cloth Bound—$2.00 


Here is a book that presents—in simple, readily understand- 
able form—every kind of information necessary for an accu- 
rate and thorough knowledge of air conditioning principles, 
equipment and practices. Written by S. R. Lewis, a widely- $ 00 
known consulting engineer who has been active in air condi- 2. 
tioning work for more than thirty years, it deals with all angles 

of the air conditioning subject from the practicing engineer's 

viewpoint. The designing procedures explained in the book CONTENTS 

are, for example, in every detail the same procedures employed 
today by the author's own organization. 








CHAP. 1!—Terms used in Air Conditioning 
CHAP. 2-—Heat and Air 
CHAP. 3—Air Conditioning Standards 


Featuring this third edition are chapters on phases of the sub- CHAP. 4—Air Con@ittenion and the Women 


ject not previously treated, including noise control, air con- Body 
ditioning measurements, air conditioning standards, fire pro- CHAP. 5—The Psychrometric Table and Chart 
tection codes and operating suggestions. Several complete CHAP. 6—Humidity Controtiers and Control 
examples of correct design procedure are given, together with GAP. F-Nest Vesnemteten Uieong® Sector 
forms for recording the design data, the proper filling-in of a 
which are explained step-by-step. CHAP. 9—Heating Systems 

CHAP. 10—Air Conditioning Systems 
The chapter devoted to Psychrometry presents nineteen dif- CHAP. 11—Air Conditioning Apparatus 
ferent formulas for psychrometric calculations. In illustrating CHAP. 12—Retrigesstion and Retvigeents 
the correct use of these formulas, Mr. Lewis applies both the ihe  ~seeee 
psychrometric tables and charts in order to render both de- CHAP. 14—Refrigeration Evaporators and 
vices thoroughly understandable. Acnitertes | 

CHAP ~~ Forms for Heating and 
OF VALUE BOTH AS A REFERENCE AND TEXT CHAP. 16—Air Distribution 

CHAP. 17—Water in Air Conditioning 
Engineers in air conditioning will find the “Air Conditioning CHAP. 18—Noise and Its Control 
for Comfort” invaluable as a reference book, while salesmen, CO ey Sees Stems end 
students, and others may rely on it to give them a clear CHAP. 20—Codes and Operating Suggestions 
knowledge of fundamentals, and of air conditioning methods 10” x 16” Psychrometric Chart 
and equipment. Inside Back Cover 











Send for a copy today. We know you will consider this volume Peer reece eee seseesesesessesan= 

one of the most readable and complete books on the air con- ¢ KEENEY PUBLISHING COMPANY 

ditioning science you have yet seen. You will risk nothing in ; hie 

ordering a copy, for you will be privileged to return it for a ' 6 N. Michigan Ave., Chicago 2, Il 

refund if for any reason it should prove’ unsatisfactory. Use @ Enclosed is $2.00 for » copy of AIR-CONDITIONING 

the coupon at the right to order your copy now. § factory, 1 GAM totem 0 wtthin 45 days for 0 eetend 
' 
' 

KEENEY PUBLISHING COMPANY 7 

' 

6 N. Michigan Ave. Chicago 2, Ill. es 
ae 
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NEW BOOKS & REPORTS 


Surveys Available Knowledge 
of Odor Perception and Control 


Early civilizations witain the limits of avaiiavle know!l- 





edge developed appropriate answers to the odor-nuisance 
problem, resorting to such expedients as incense, per- 
fume, and wood burning to combat the unpleasant odors 
prevailing in their daily living. It is only within the last 
century, however, that odor control has been investigated 
by scientific methods. Odors, Physiology and Control sur- 
veys the available knowledge of odor perception and odor 
control—problems so intangible that their analysis still 
proceeds from subjective human perception. The authors 
are Carey P. McCord, Industrial Health Conservancy 
Laboratories, and W. N. Witheridge, ventilation consult- 
ant, General Motors Corp. 

Dividing the discussion into three major parts, the 
anatomy and physiology of olfaction, the odor problem, 
and the control of odors, the authors have succeeded in 
producing an extremely useful summary, placing con- 
siderable emphasis on the problem of odor nuisances. 
Moreover they have clearly indicated the areas that 
require further controlled investigations. 

In a discussion of odor control, the authors distinguish 
between odor masking and cancellation-counteraction, 
although the evidence for such a distinction may be open 
to question. The chemical, physical, and electrochemical 
theories of odor perception, with the exception of the in- 
fra-red theory of Beck and Miles and the electro chemical 





theory of Henry Eyring, are briefly presented. It is « 
dent that no single pattern of chemical structure ¢ 
trioutes to the characterization of odors. 

The industrial phases are given special treatment ur 
such headings as meteorology of odors, air and str 
pollution, disposal of solid, trace waste and sewage, 
malodorous gases and vapors. Chemical and phy 
methods of odor destruction and odor masking are 
sented in some detail. 

Activated carbon is discussed in great detail, eve: 
the extent of reproducing Munkelt’s tables on the ret 
tivity of carbon for gases and vapors in standard air 
ditioning installations, as well as detail drawings of n 
ern appliances used with carbon. 

The book ends with a plea for objectivity in the « 
ducting ‘of odor surveys and a discussion of the | 
rights of citizens confronted with odor nuisances. 

The text is both authoritative and detailed. It should 
of inestimable value to public health officers, sanitary ; 
air-conditioning engineers, industrialists, and to the 
search worker, as well as to the interested layman 

It is unfortunate that the footnoted journal refere: 
fail to distinguish between the number of the volume ; 
the number of the page. Footnotes are for the most p 
accurate, although it was noted that the quotation on p: 
193 is not to be found from the reference cited. 

Terminating the book is an extensive bibliograp 
estimated at 3500 items, which selectively reviews the |it 
erature on odors and olfaction from the early 19th ce: 
tury into the middle of the 1940's. The authors appreci: 
such shortcomings of the bibliography as the inaccuraci: 
resulting from the inability to consult original works, th: 





JOHNSON 


200,000 to 5,000,000 BTU in single units. 


12 Newhall Avenue 





DIRECT-FIRED 
AIR-ROTATION 


ARE DOING A BETTER HEATING JOB AT LESS COST 





JOHNSON HEATER CORPORATION 


HEATERS 


The Johnson System of Air-Rotation (Pat. Apl‘d. 
For) circulates large volumes of warm air to all 
parts of an open building without piping or ducts, 
and heats the building faster than any other meth- 
od. It keeps the warm air at the “working level”, 
which means comfortable working conditions 
throughout the plant, regardless of outside weath- 
er, and it means warm, dry floors. 


Fast heat recovery is assured even when large load- 
ing doors are frequently opened and closed. 


Johnson Direct-Fired Heaters are fully automatic 
in operation, using either light or heavy oil, coai 
with stoker firing, or gas. 


The Johnson Heater is revolutionary in design 
Multiple banks of criss-cross air heating tubes are 
placed directly over the fire for maximum heat 
transfer from the fire to the heated air delivered 
into the building. 


Saugus, Mass. 
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Send for This Useful 
Reprint Volume 


“CORRECT PRACTICE 
INDUSTRIAL PIPING” 


197 Pages — 842” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 


out by piping experts. 


Design, installation, operation, and mainte- 
nance ... steam, air, gas, oil, process, water 
and refrigeration piping . . . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from many 


different angles. 


Send $1.50 today for this book to the 


address below. 


KEENEY 


PUBLISHING COMPANY 


6 North Michigan Ave. Chicago 2, lilinois 
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THE LOWDOWN ON INSULATION 








Cold can travel 
safe and dry 


Whenever you produce cold in one place and 
use it in another, you have a special transporta- 
tion problem. 

Refrigeration costs money to produce. It can 
be dissipated fast. You want to save as much 
as possible. Also, the pipes or ducts in which 
you carry the cold will drip with condensed 
water if their outside surfaces get cold. 

The answer, of course, is good insulation, 
such as Novoid Cork Insulation. But that’s not 
the whole answer. The installation must be 
right, too. Over the years, we have built up an 
experienced, trustworthy group of distributors 
and contractors who install Novoid Insulation 
so it will give maximum service. It pays to cal] 
one of them on your next job. Write and ask 
us which one is nearest you. Novoid Cork. 
Englewood, N. J. 


Consider EVERY factor when you buy 


insulation—and yeu'll buy NOVOID —_— 
erties 
ck list of insulation prop * 
Che spennaecnctasid 
ox ov : Novoid Cork — Other 
Insulation 4 ylations 
. low to high 
a, moderate to expensive 
First cos +e 
high 
Instaliatron cost nae a meee 
y | ; 
Eventual cos Pee vn 
some good, 
ficiency — i 
: istance exc ater = 
Moisture re rows woes oso poor 
stent, 
wf . some non exqg 
gth very good a 
ee } vories 
: yoda from foir to complete 
Weight considerable on aey 
weg | | o serious problem 
| ea elaborate 
soos mr ent to 
~ ood exceller poor 
| fev . - excellent to very bod 
| Fire resistanc nce good on age —_ 
| Vermin resist sane “ 


Odor absorption 
= 
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incomplete listing of authors named in the reference, and 
the lack of organization of the bibliography in relation to 
the text. Despite the criticisms which might be raised 
against the bibliography, this compilation and the book as 
a whole represent a tremendous etfort on the part of the 
authors to produce a very much needed volume. This 
text brings into focus a previously disorganized mass of 
superstition, conjecture, and scientific data and thus pro- 
vides a starting point for a scientific attack on a grossly 
neglected field. 

Published by McGraw Hill Book Co., 330 W. 42nd St., 
New York 18, this 6 x 9 in., clothbound text contains 405 

x pages and is priced at $6.50.—Reviewed by William 
V. Consolazio, head, biochemistry branch, Office of Naval 
Research, Department of the Navy. 


ASME Revises Boiler Constructio 
Unfired Pressure Vessel Codes 


During the past 10 months, the boijer code committee 
of the American Society of Mechanfcai Engineers has 
recommended a number of changes afhd additions to the 
1946 Boiler Construction Code. Thege include revisions 
of the preamble of the low pressure heating boiler code 
in order to more clearly define the c4pacity limits of hot 
water supply boilers, revisions of a classification of 
welding operators, amplification of stfess tables P-7 and 
U-2 to assign allowable working streg§ses to SA-213 ma- 
terials in grades T7 and T9, revised formulas for bolted 
flange connections, provisions for contruction of unfired 
steam boilers in both the power boilef and unfired pres- 
sure vessel codes, adoption of work ine stresses for use 





% 
k 
s 


; 





a en 


with copper, nickel, and aluminum materials and | 
aloys, and revisions of $0 existing material specifica 
ana inclusion of six new specuicauons. 

The new 1950 Untred Pressure Vessel Code proy 
rules for the design, fabrication, and inspection (du 
construction) of carbon and low alloy steel vessels 
cluding those operating at temperatures below =z 
vessels fabricated primarily by fusion welding, and 
sels or parts of vessels fabricated by riveting or by cl: 
fitted bolting. 

Some of the important changes of the 1950 cod 
compared with the earlier edition, are the clarificati 
the rules continued from the former code, increased 
sign stresses, completely revised rules for reinforce: 
of openings, broader inspection rules, requirements 
capacity certification of pressure relief devices, a sli 
scale of joint efficiencies for welded pressure vessels, 
provisions for the design of vessels under external p 
sure at elevated temperature. 

The 1949 edition of the boiler code (including add 
published in 1947, 1948, and 1949) and the 1950 editio 
the unfired pressure vessel code are scheduled for p 
lication this month. Both may be obtained from AS 


$ headquarters, 29 W. 39th St., New York 18. The comp 


boiler code (nine sections and binder) is priced at $14 
Individual sections may be purchased separately as | 


¥ lows: power boiler code including rules for inspect 


$2.75; unfired pressure vessel code, $2.25; low press 


heating boiler code, $1.00; miniature boiler code, 75 cer 


welding qualifications, 90 cents; material specificatio: 
T 


$5.00; and suggested rules for power boilers, $1.25 


1950 pressure vessel code is priced at $3.50 
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: tor es: Berkeley, Calif. and Teterboro, N.J. @ Sales Off 


en 


Saves scores of man-hours on all instal- 


lation and maintenance jobs. Requires one man 

only a minute per section to erect. Available in 

=— desired number of 6 foot or shorter section units. 
| Rolled easily from position to position. Stronger 
4 than structural steel yet one third the weight. No 
ia wrenches, wing nuts, bolts. Each section folds 


Write for Descriptive Circular 


' AN \ UP-RIGHT SCAFFOLDS 


DEPT. 128 1013 PARDEE STREET 
BERKELEY, CALIFORNIA 
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“Shall we specify VULCAN 


or approved equal...?” 






“VULCAN has no equal” 


Specialists in the fabri- 
cation of fin-tube radia- 
tion for nearly a quarter 
century, the Vulcan Ra- 
diator Company has no 
equal in the field of ex- 
tended surface heating. Vulcan installations in use 
22 years are still in top operating condition with 





no loose fins 


GUARANTEED QUALITY CONSTRUCTION 


@ All units fabricated from Seamless steel pressure 
tube guaranteed to stand 450 lbs. working pressure, 
650 Ibs. test 


@ Fins guaranteed to remain tight, under con- 
ventional use, for 10 years 


@ Fins offset for rigidity (Vulcan Patent) actually 
imbedded in pressure tube insuring permanent 
contact. 


EASIEST TO SPECIFY . .. EASIEST TO 
ORDER . . . EASIEST TO INSTALL 


@ Vulcan may be ordered in increments of 1” (less 
if necessary) for either steam or forced hot water 
systems 


@ Comes cut to length, ends threaded or cham- 


fered. 
@ Shipped uncrated, crated or cartoned 


@ Easy to install as a length of pipe. Requires few 
fittings and supports 


@ Engineering data on request. Ask your nearest 


representative for illustrated bulletins on Vulcan 
Radiation 


WHY BUY SUBSTITUTES 
WHEN VULCAN COSTS NO MORE 


THE VULCAN RADIATOR COMPANY 


26 FRANCIS AVENUE 


HARTFORD 6, CONN. 


ACTURERS FOR OVER TWO DECADES 
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For GUARANTEED 
Performance Under Actual 
Operating Conditions 


Shown above is the heart of a Barnes & 
Jones Steam Trap, one of the hundreds that 
leave our plant every day after Bill Koski. 
chief tester, has approved them. 


Bill doesn’t let a single trap out of our plant 
until he’s sure that our technicians have done 
their proper job of calibrating, ete. Our traps 
are calibrated under steam at actual operating 
conditions and diaphragms are locked in un- 
alterable adjustment. 


Bill has a frustrated look most of the time. 
he so seldom has the opportunity of rejecting 
a trap. 


Phat’s one of the many reasons why heating 
men are sure that when they buy Barnes and 
Jones, they buy the best. 


Send for Catalog +76. 


Radiator Valves 
Condensators 
Thermostatic Steam Traps 
Proportionators 


Representatives in all principal cities 


arnes € jones 


INCORPORATED 


128 BROOKSIDE AVE. 
JAMAICA PLAIN 30, BOSTON, MASS. 








221 














IMPROVED 
SERIES 14 


GAS COMBUSTION CONTROL 


@ Operates the BOILER UPTAKE 
DAMPER 


@ Uses only 10 CFH of air 
@ PRECISOR equipped 


@ Uses butterfly bodies with LOW 
PRESSURE DROP 


@ FLOW CHARACTERISTICS 
match the damper 


@ Can be furnished with INTEG- 
RAL MOUNTED MASTER PILOT 


@ Installed in the gas line as ONE 
COMPLETE UNIT 


@ NEW LOW PRICES — PROMPT 
DELIVERIES 


Webster Combustion Installations 
Are Engineered from Blueprints 
to Operation’ 


For SERIES 14 CONTROL 
Information Write— 


THE 
WEBSTER ENGINEERING 
COMPANY | 


P.O. Box 2168 Tulsa, Oklahoma 
Division of 
SURFACE COMBUSTION CORP. 
Toledo, Ohio 


| ASRE Proposes Standard for Rating, 





Testing Refrigerant Compressors 

Proposed Standard No. 23-R of the American S 
of Refrigerating Engineers prescribes methods of 
and testing refrigerant compressors and provides fo 
absolute and comparative evaluation of performan 
capacity under specific, standardized conditions. 

The standard classifies compressors as to type, lis’ 
defines the terms used, establishes conditions and 


| ods of test, and lists the conditions which should be 
| fied for application ratings under operating cond 


other than those designated for ASRE standard ra 
Types of compressors covered are single stage re 
cating, multi-stage reciprocating, centrifugal, and : 
type units. In recognition of variations that exist in 
tice for various applications, 13 groups of proposed st 
ard rating conditions are recommended. Standard 
methods consist of a primary test and a simulta: 
confirming test, the results of which, in general, mu 
within 3 percent of the primary test results. Primary | 
methods set forth in the standard include brine tank 
rimeter, concentric tube calorimeter, secondary ref: 


| ant calorimeter, flooded system primary refrigerant « 
rimeter, dry system primary refrigerant calorimeter 
| the gaseous refrigerant flow meter method. Detail 





























confirming test methods are given for liquid refrigx 
quantity, liquid refrigerant quantity meter and 
meter, condenser, and compressor heat balance methods 
Covies of the proposed standard may be cbtained f 
ASRE headquarters, 40 W. 40th St., New York 18, for 50 


cents. 


Other Books and Reports Received 

A Study of a Baseboard Convector Heating System in 
a Test Bungalow, by P. R. Achenbach and E. M. Tiern: 
—Building Materials and Structures Report BMS115 
published by the U. S. Department of Commerce, Na- 
tional Bureau of Standards and available from 
Superintendent of Documents, U. S. Government Prin‘ 
ing Office, Washington 25, D.C. for 15 cents. Tests wer 
made in a four room basementless structure to deter- 
mine temperatures produced at various levels above th 
floor with a baseboard heating system using finned piping 
adjacent to all exterior walls and at the baceboard | 
Great comfort was noted near the floor. 


Mineral Wool Insulation for Heated Industrial Equip- 
ment, Commercial Standard CS117-49—Issued by 
Commodity Standards Div., National Bureau of Stand- 
ards. Printed copies are available from the Superin- 
tendent of Documents, U. S. Government Printing Offic: 
Washington 25, D.C. for 15 cents. The standard provides 
requirements and test standards for mineral wool in th: 
form of loose or granulated wool, felts, industrial batts 
blocks or boards, pipe insulation, and insulating cemen' 
for insulating heated industrial equipment. It also covers 
thicknesses required for various operating temperatures 
and recommended methods of installation. 


Heat Transfer and Fluid Flow—Twenty-two technica 
papers, presented at the recent meeting of the Hea! 
Transfer and Fluid Mechanics Institute, have been pu! 
lished in the form of a 280 page book by the Ame: 
Society of Mechanical Engineers, 29 W. 39th St., New 
York 18. The price is $5.00. 
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Available to Meet All 
Air Conditioning and 
Refrigeration Requirements 


Complete line includes small “package” 
type spray towers at low standardized 


prices as well as mechanical draft equip- 
ment of any required capacity. 





Series A, for air conditioning. Direct 
drive, induced draft, prefabricated. 
Capacities from 25 to 150 tons. 





UNITED COOLING TOWERS 





Write for Descriptive Circular and Complete Details 


UNITED COOLING TOWER CO. 













Series M-19, for refrigeration. Induced 
draft, with either direct or right angle 
drive. 


Porter Bidg., Kansas City 2, Missouri 


Authorized Representatives in 
Chicago . . . Ft. Worth . . . New Orleans... 
Dallas ... Miami... Tulsa . . . Wichita 














Baseboard Radiation Following Room Contour 





‘ny | | 
ea) | 


AUTO-RAD baseboard flexibility is best shown when 
following the contour of rooms and bay windows. Pro- 
viding adaptability to floor layout which does not 
interfere with arrangements of furniture is an out- 
standing feature of Auto-Rad Radiators. 

















quTORAD CONVECTORS 





RADIATORS 





















ALL STEEL FIN TYPE 
RADIATION 


TYPE 200 AUTO-RAD 
FIN TYPE RADIATOR 





AUTO-RAD Finned Pipe Radiation provides effi- 
cient, economical heating surface for two pipe 
steam and hot water systems. Constructed of 
standard steel pipe size tubing with rigidly fastened 
steel fins. All steel construction prevents any elec- 
trolytic action or difference in expansion between 
the pipe and fins. This assures continued good 
contact between the pipe and fins with consequent 
efficient long life. Made in lengths to 12 feet. 


Ends can be furnished threaded or chamfered. 





AUTO RADIATOR SPECIALTY CO. 


Established 1920 
3535 Fillmore St. 






Chicago 24, Ill. 











ER 
FIN-TYPE 
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MEETINGS & CONVENTIONS 


Refrigeration & Air Conditioning Contractors Associa- 
tion (formerly National Association of Refrigeration 
Contractors), 228 N. La Salle St., Chicago 1—The fourth 
annual convention, Atlantic City, November 13 and 14. 





Papers to be given include Air Conditioning Imagineer- 
ing, by C. S. Stackpole, vice president and general sales 
manager, Airtemp Div., Chrysler Corp. Others will deal 
with sales, merchandising, and antitrust laws concerning 
access to markets. 


Sixth All-Industry Refrigeration and Air Conditioning 
Exposition, 1346 Connecticut Ave., N.W., Washington 6, 
D. C.~—November 14 to 18, Atlantic City Auditorium, 
sponsored by the Refrigeration Equipment Manufacturers 
Association. Headquarters for cooperating associations 
are: Traymore hotel, REMA and exhibitors; Claridge 
hotel, Refrigeration Equipment Wholesalers Association; 
Ambassador hotel, Refrigeration Service Engineers So- 
ciety and Refrigeration and Air Conditioning Contractors 
Association; Chalfonte-Haddon Hall, Air Conditioning 
and Refrigerating Machinery Association and National 
Electrical Manufacturers Association 

The exposition will be oven to contractors, dealers, and 
service engineers only on November 14 


American Society of Mechanical Engineers, 29 W. 39th 


St., New York 18—Annual meeting, November 28 to 
December 2 at the Hotel Statler, New York City. 


He} | 
CONDENSATE 


FOR LOW PRESSURE SYSTEMS 


CAST IRON 


(WRITE FOR 
BULLETIN TVC-300) 


RECEIVER 


WATERLINE 
EXTREMELY LOW 


Provides Freedom of Layout 


Permits Overhead Lines 
Capacities—500 to 10,000 sq. ft. E.D.R. 


space required 





Hot and chilled woter circulating 
Boll bearing—once a yeor lubrica- 


tion 


Capacity—10 to 750 GPM 
(write for Bulletin R5500) 


PUMP 
COMPANY 


Glso ask about 
NRG 
Sores 


for underground 
takes the low returns and pumps 
them back to boiler. Only limited 


Over 270 speakers will deliver some 200 pape 
there will be 78 technical sessions sponsored by : 
fessional divisions and committees of the society 
of the many fields to be covered include fuels, heat 
fer, hydraulics, industrial instruments and regulato 
process industries. At a luncheon of the heat trans 
vision on November '29, F. C. Hottel, Massachus« 
stitute of Technology, will speak on uses of sola® ra: 

The Society's spring meeting is scheduled for A 
to 14, Hotel Statler, Washington, D. C. 


American Society of Refrigerating Engineers, Vi 
40th St., New York 18—1949 annual meeting, Dec« 
to 7, Edgewater Beach hotel, Chicago. Twelve te: 
papers, to be given at four technical sessions, and 
conferences are scheduled. Conference topics 
water re-use in refrigeration and air condition 
room conditioners in multi-room buildings. 


National Society of Professional Engineers—Th, 
annual meeting, December 8 to 10, Houston, Tex 
tional information may be obtained from the 
office, Houston Engineers Club, 2615 Fannin St., Hi 


National Warm Air Heating and Air Conditioning 
Association, 145 Public Square, Cleveland 14—Th: 
annual convention, December 14 and 15, Hotel Cle: 


Cleveland. 


American Meteorological Society, 5 Joy St., Bost 
The 30th annual meeting, January 3 to 6, St. Lou 


Fig. 
302 





RETURN 


CONNECTION 





installations — 


OTHER TYPES 
TYPE R TR HORIZONTAL 


Low and high pressure system 
Ball bearing—heavy duty 
Capacities to 100,000 sq. ft. £0 g 
Pressures to 125 P.S.1. 


1523 NORTH FREMONT ST. 
CHICAGO 22, ILLINOIS 
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The FloRite is an unsurpassed sales and service aid in heating ventilating 
and air conditioning work. On installation and service work it is used to 
determine velocity and ou ection of air flow from registers and grilles for the 
purpose of checking 1 1 air delivery, balancing the system and adjusting 
deflecting vanes and on uvers of registers so as to obtain “draft free” air dis 
tnibut ion. These tests cut installation and service tifhe, prevent expensive 
call-backs, and promote customer goodwill. The FloRite jually helpful for 
selling new equipment or modernization. It can be used in many ways to 
convincingly demonstrate discomforts and eficiencies of a worn-out or 
nadequate system. 

the FloRite is enurery self tained. It has no hose or probe, and gives all 
readings required for heating, ventilating and air conditioning work. The 
detachable handle fac tates use of the FloRite at low wall or high side wall 


registers. By screwing a ',"' pipe into the handle the FloRite can be con 
veniently held against ceiling grille 

The FioRite is equipped with a unique scale lock which makes it possible to 
retain the reading until the lock is released. For ceiling grille readings, this 
1OCK 1S easily manipulated by means of a piece of string Th iS feature makes 
the FioRite exceptionally adaptable for indicating air velocity in hard-to-reach 
or dimly lit locations 


dsk your jobber for the FloRite or write for Leaflet 768. 


BACHARACH INDUSTRIAL INSTRUMENT CO. 


7000 BENNETT STREET « e« PITTSBURGH 8, PA. 


g” SCALE— Widest Scale of Any Mechanical Air Velocity Meter! 








classified 


advertising... 


Is the quick, economical way to find 
Check the 


classified page each and everv issue for 


what you're looking for. 


real bargains and hard to find items 
It’s a quick and sensible means too, of 


disposing of tools, equipment or anything 
else for which you no longer have use. 


Check the classified pages for rates. 
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Every time switch user will find practical 
answers to time control problems in this 
unusual new 16 page catalog. It contains 
complete information, specifications, wir- 
ing diagrams and prices—everything you 
need to help you choose the best possible 
switch or timer for your next installation. 


Fill out the coupon below for your 
free copy. No obligation. 





SANGANO | BLECTRIC COMP many * 


Gentlemen 


send my COP 


as 
t Bulletin 1O10D as soon 
yo 
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THERE IS ONLY ONE 


Best DUCT INSULATION 


IT'S—DUX-SULATION! 


Greater security and 
insulation efficiency 
—Reduces friction- 
al-resistance and 
air-turbulences— 
Gives a clean, mod- 
ern appearance. 





Space and metal are 
saved. Closely lo- 
cated ducts retain 
their respective 
temperatures unin- 
fluenced by varying 
temperatures of each 
other 





Permits running duct 
shorted direction 
through heated or 
cooled areas with- 
out undue tempera- 
ture change. 





Asbestos-Protected DUX-SULATION has a K factor of 
.27 B.T.U.— its millions of fine flexible Fibres, inter- 
woven into a heavy Asbestos Membrane, give you many 
dead air spaces so necessary for high thermal insula- 
tion and sound absorption. Saves 75% of heat loss— 
absorbs 70% of unwarranted noises in less than 10 
lineal feet of a lined duct. Asbestos-Protected DUX- 
SULATION deadens noise, prevents condensation, saves 
fuel and comes in rolls containing 100 square feet, 36” 
wide, 42” or 1” thick, complete with accessories. It’s 
flexible and easy to apply—no lugs, screws or bolts are 


needed. 


Write for an illustrated Bulletin Series 411-HP 
and get the facts about this unique flexible Best 
Duct Insulation! 


GRANT WILSON INC. 


Board of Trade Building 
Jackson Bivd. at La Salle St. 
Chicago 4, Illinois 
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air pollution symposium will be featured and papi 5 an 
panel discussions to be presented include: 


Climatology and Its Part in Pollution—‘Normal” Atm spher 
Contamination, by H. E. Landsberg, Research and velop. 
ment Board ’ 

Enforcement Principles—Desirable Requirements and S 
by J. H. Carter, Smoke Commissioner, City of St 

General Effects of Air Pollution on Health—Aliowab| 
tions, ete., by G. D. Clayton, U. S. Public Health Se , 

Industrial Accomplishments—Available Equipment; ene 
Approach to the Problem, by C. A. Gosline, E. I 
de Nemours & Co., Inc. 

Dispersion of Stack Gases in Stable Atmospheres, | Mi 
Barad, New York University 

Meteorological Instruments Useful in Air Pollution I 
Michael Ference, Jr., Evans Signal Laboratory 

Instruments for Air Pollution Measurement, by W 
Hemeon, Industrial Hygiene Foundation of Americ 


Plant Maintenance Exposition and Conference, Ja:uay 
16 to 19, Cleveland Auditorium—Exhibits and conf: 
subjects will deal with air conditioning, heating, ventilat- 
ing, building supplies, electrical equipment, em, 
relations, instruments, lubricants, paints, materials ha 
dling, power generation and transmission, welding, et 

Advance registration cards may be obtained from Clap; 
& Poliak, Inc., 341 Madison Ave., New York 17, exposi- 
tion manager. For hotel reservations, write to the Plan’ 
Maintenance Show Housing Bureau at the Cleveland 
Convention Bureau, Terminal Tower, Cleveland 


American Society of Heating and Ventilating Engi- 
neers, 51 Madison Ave., New York 10—56th annual meet- 
ing, Adolphus and Baker hotels, Dallas, Tex., Januar 
23 to 26. For additional information see the ASHVE 
Journal Section in this issue. 


Southwest Air Conditioning Exposition of the Interna- 
tional Heating & Ventilating Exposition—State F: 
Grounds, Dallas, Tex., January 23 to 27. As in past ye: 
the show will be managed by International Exposit 
Co., Grand Central Palace, New York City, and will! 
held under the auspices of the American Society) 
Heating and Ventilating Engineers which is represent 
by an advisory committee headed by A. E. Stace) 
president of ASHVE. The show is expected to fill | 
Hall of Agriculture and the Poultry Building. Fo: 
tails see the ASHVE Journal Section in this issue 


American Society for Testing Materials, 1916 Race 5 
Philadephia 3—Committee week and spring meeting, Ho- 
tel William Penn, Pittsburgh, February 27 to Marc! 

The 53rd annual meeting and 9th Exhibit of Testi: 
Apparatus and Related Equipment will be held June 2 
to 30, Chalfonte-Haddon Hall, Atlantic City. 


National Association of Corrosion Engineers, 919 Mi! 
Bldg., Houston 2—The 6th annual conference, St. | 
April 4 to 7. Symposia under consideration include 
table discussions on general corrosion problems and « 
rosion in connection with pipe lines, refrigeration and 
conditioning, and the food industry. 


National Oil Heat Exposition, sponsored by the Oi- 
Heat Institute of America, Inc., 6 E. 39th St., New Yor! 
16.—The affair will be held in conjunction with the 27t! 
annual meeting of OHI, the week of April 24, Commerci@ 
Museum, Philadelphia. 
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and 


QUICK - PROMPT 


a | RETUBING SERVICE 


FREON - AMMONIA - CO, 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY. 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 





Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 


THE MAINTENANGE DEPARTMENT 
f CONDENSER SERVICE & ENGINEERING CO. 


ne rk, RE ctear 2-9363; Hoboken HO) beaken 33-4428 
100 River Street Hoboken, N. J. 


For New Equipment - Write our general office 


95 River St., Hoboken, N. J. 








HAYS GAS ANALYZER 


The Hays gas analyzer (or Orsat) tells if oil burner or stoker 
s properly installed—-or if combustion is at maximum 
efficiency. Gives accurate readings of draft, COz and flue 
yas temperature. Available in several styles from the single 
the multiple chamber model shown which analyzes CO», 
and CO. All sizes available from stock. Write for helpful 
literature ... FREE! 


B'MOUSTRIAL MICHIGAN CITY, INDIANA, U.S.A 


CONTROL 
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GDiLs OR 


THE COMPLETELY AUTOMATIC 
DIRECT FIRED HEATER 










Olson Units com- 
bine Efficiency, 
Economy and Ease 
of Maintenance 


Olson offers a com 
pact unit designed t 
jeliver up to 85 
efficiency. Low i: 
first cost and econom 
ical in fuel consumy 
tion, the Olson is als 
the most easily serv 
iced heater in 

All vital parts 
accessible wit! 


dismantling t 


The Olson heater is designed to heat adequately 


any size building. Capacities range from 300,000 t 
6,000,000 BTU. Unit may be operated on gas, oil 
coal. Write for our catalog BE-848 


ARTHUR A. OLSON & COMPANY 





BROAD STREET 


ml AMEE 


MEASURES 
a ma <* AIR VELOCITY 
Tis FROM 10FPM to 6,000FPM 
ae : } 


AIR TEMPERATURE 
FROM 30F to 155F 


CANFIELD, OHIO 





STATIC PRESSURE 
FROM © TO 4 NEG. AND 
FROM 0 TO 10 POS. IN. WG 





This precision instrument gives vital data on the performance 
and efficiency of heating, ventilating and air conditioning sys- 


tems. Direct, instantaneous readings. 


SEND FOR FREE 4-PAGE FOLDER 





Anemostat Corporation of America, Dept. TH-19 
10 East 39 Street, New York 16, N.Y 


Air Meter. 


l ! 
i I 
. [) Please send new 4-page folder on the Anemotherm 
I I would like to have the Anemotherm demonstrated. | 
! 
! 
I 
! 


! Name 


Company} 
Address 


AC 1231 
mm mmm 


Le) 
La) 
7 


a a let | - 


tlt tl Me ee ae 





Marroce.LLo 


Products are ful ly 
DEPEN DABLE 








Senet y Se i . me re wahiis ¥ 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
AND CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision 
and of a design which has been thoroughly tested for maximum results 
and durability, They are guaranteed to give satisfaction. Successful, 
efficient results depend largely upon selecting the proper number, type and 
size of Nozzles suitable for your installation. 


THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving 
their manpower problem, because they require no attention and assure users 
of the lowest Condenser Operating Pressures and Minimum Power Cost. 
It will pay you to consult us. WRITE or WIRE for further tnformation. 


Prompt Shipment From Stock 


©) Jos. A. Martocello & Co. +» 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of thes 
bulletins, see coupon on page 185. If you writ 
direct to the manufacturer, describe carefull 
what literature you want, as the number give 
first in each item is for use only when sendin: 
requests to Heating, Piping & Air Conditioning 





No. 7464: Air Cylinders—“Power Dome” nonrot 
double acting air cylinders are described and illust 
in a 12 page bulletin (PD-120) issued by Bellow: 
222 W. Market St., Akron, Ohio. Various sizes and 
of mountings are covered and dimensional drawing 
included. 


No. 7465: Air Filters for Paint Spray Installations 
Research Products Corp., 1015 E. Washington Ave., 
son 10, Wis., has released a new pamphlet (Form 
telling how its permanent washable air filters are 
for intake air of paint spray booths and how replac: 
type arrestor pads are used for removing paint 
exhaust air. 

\‘Z @: 

No. 7466: Air Vents, Other Heating Specialties—A » 
12 page catalog of Dole Valve Co., 1933 Carroll Av 
Chicago 12, covers steam, hot water, and warm air heat- 
ing specialties. Described and illustrated are vent valves 
for one pipe steam systems, quick venting return 
air valves, vacuum valves, automatic vent valves fo 
water heating systems, water mixing valves, flow « 
trol valves, and a thermostatic air control for use 
forced warm air heating. 


No. 7467: Are Welding Award and Scholarship Pro- 
gram—Rules and conditions for the 1949-50 engine« 
undergraduate award and scholarship program 
printed in a 24 page booklet available from Jam: 
Lincoln Are Welding Foundation, Cleveland 1. In addi- 
tion to rules and conditions for participation, the bookle' 
contains information on previous award programs 
cluding descriptions of some of the winning papers. Su; 
gested subject matter for student papers and a weldi 
bibliography are also presented. 


k 


No. 7468: Ball and Roller Bearings—A new 112 pas 
detailed catalog and data book covers the complete 
of ball and roller bearings offered by Link-Belt Co 
N. Michigan Ave., Chicago 1. Identified as Book N 
2550, it covers design and construction features and g 
list prices, weights, load ratings, and dimensions. A 
deal of space is devoted to the selection of the p 
bearing for the specific service. Selection examples 
drawings of typical applications are included. 


No. 7469: Baseboard Radiation—Constructional de' 
ratings, and conventional applications of “National Ar' 
baseboard radiation are covered in Catalog No. 559 now 
available from National Radiator Co., Johnstown Ps 
The four page booklet illustrates. and describes the in- 
stallation of this component of a forced hot water heating 
system. 
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IMPORTANT 
SAVINGS ON 
PIPING MAIN. 
TENANCE WITH 


JEFFERSON 
SPECIALITY 


AND HERE ARE JUST 
A FEW OF THE REASONS WHY! + 


* You'll do better with Jefferson Unions be- c A S 


cause they are made of a very fine malle- Haney Venturi Gas Burners are 


the answer to all your heating 


installations whether commercial, 
domestic, or industrial. The ver- 
tical type illustrated will afford 


economical, even, dependable heat 

with remarkable freedom from 

maintenance troubles. It's shipped completely assembled, ready for 
installation and is available for mixed, natural or LP gases. 














sble iron having a tensile strength of 55,000 
bs. per sq. in. . . because all brass rings are 

cut from special tubing instead of cast 
* because all channels for seating 
rings are machined rather than cast, prevent- 
ing rocking of the seat . because all Jeffer 

son Unions are air tested for leakage be- 
* fore shipment 


A trial order will convince you and we'll 


<= ; , 
i c y es 4 .* Ree id Ps t ” a 7) ’ 4 Z n j ’ 97) ’ j Pf n ’ vé ‘ 4 
be élad to service you in a hurry Just , 


write today to the address below 


JEFFERSON UNION CO. 


607 West 26th Street, New York 1, N. Y. 


35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 


please write! 
ST cmp :anece: 
AND ENGINEERS 


909 South Myrtle Avenue Monrovia, California 











> 
Nicholson Steam Traps 


Do You Know... STOP BACK-UP 
Builds 63 different of CONDENS ATE 


Janette , 
ingle inlet and : fe 
a, 5 a Tnlet wheels, with air copectns of rl Operate on 


7 52 _...Aspecial patented con- 
4620 c.f.m ee, vat 





from 67 to 


} 
t is used which results in an exceptionally 
struction 1s i 


ugged wheel that will last indetinitety. Differential 
oy Over 20 Years Janette ae 
have given complete cangpe pr eapncnd term venti- Repeated comparative tests 
ally known cso renga superchargers, dust by large users of traps show 
lating | and ing SE burners, air cooled engines 7 that Nicholson traps operate 
cle collar ert Foremost. Gait, | an lowes temper a 
le Performance . erential: 5° to 15°, de- 
Dependable BLOWER WHEELS | © sltion en ta ie 
me AYO and pressure. Thus 
preventing back-up of 
condensate and keep equipment full 
of live steam. Installations have in- 
creased production of cooking ket 
‘ tles, for example, as much as 30% 
Widely specified for preventing dam- 
age to thin gauges. Eliminate “cold 
blow” in unit heaters. Size '4” to 
2”: press. to 225 Ibs. 


BULLETIN 1047 





ce\¥i a Otqte 
AOE SSS 
JAN-AIR INC 


~ ~* 4 | 

~ fr "/ , J y sos ines Wheel Like It 
a") 

7 

~ - Built For Hard Service 


wy : W. H. NICHOLSON & CO. \i,ci!ce"H 


c 


7 * 





;s 
7 


Patented Construction 





Type Al 


“tert j ¥ Valves * Traps + Steam Specialties 


ae S A 














iting, Piping & Air Conditioning, November 1949 229 








Cee ee OOPS F. FEST AIIIES 

















THE 


AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 





























FRONT VIEW—CLOSED 








Aluminum louvers open fully, permitting capacity fan opera- 
tion, New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds. Tie-rod, brackets and bearings inside frame, 
not exposed to weather. Special finish resists corrosion. 
Many other fectures. 


WRITE FOR NEW AIR-FLO CATALOG 43-0 


Mlustrations and details of the complete Air-Flo line. 


Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. ~- DETROIT 16, MICH. 


IT TAKES THE LOAD OFF THE FAN! 
| 











DEALERS -CONTRACTORS! 
Thora's Profit In 
REMPE 


Wall Panel Type 


CONVECTORS 


BIG 
MARKET 














Offices 
Factories 
Night Clubs | 
Homes 





FOR INSTALLATION ABOVE OR IN BASEBOARD 
FOR STEAM OR HOT WATER 

Attractive, easy to install Fin Tube Convector for new instal- 

lations or replacement of cast iron radiators. 

Strong slanted perforated steel cover directs air upward and 





| 


away from wall. Only 8” high x 3” deep—any length. 
Rempe method of manufacture gives greater BTU capacity per 
lineal foot. EDR capacity 4.75 per lineal foot of casing length. | 


Write for prices and discounts. 


REMPE CO: 


342 No. Sacramento Blivd., Chicago 


Pipe and Fin Coils for Refrigeration and Air Conditioning. 
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No. 7470: Bending Machines—Information on | 
machines for pipe, tube, reinforcement bars, sectio 
structural shapes is contained in Bulletin 49 of \ 
Supplies Mfg. Co., 1304 Diversey Parkway, Chic 
Both hand operated and hydraulic machines are 
as are special machines for specific uses. The 
sized booklet also contains information on she: 
cutters and fabricating tocls for tubing. 


No. 7471: Central Air Conditioning Equipment -3 
letin 3158B of Buffalo Forge Co., Buffalo 5, N. Y.. 
detailed information on the firm’s equipment for 
air conditioning. Data are given on coil selecti 
installation and maintenance instructions are iz 


No. 7472: CO: Analyzer—The analyzer of ( 
Engelhard, Inc., 859 Passaic Ave., East Newark, N 
described in Bulletin 710. Offered for use with c 
or oil, the device not only measures the CO» cont 
flue gases by the thermal conductivity principle, b 
indicates the temperature of the stack gases 


No. 7473: Combustion Control by Haze Density Mea 
urement—Control equipment for industrial boil 
furnaces burning hydrocarbon fuels is described 
letin 103 of General Power Plant Corp., 381 Fourth A 
New York 16. The nature of haze as a combustio: 
is discussed and devices described range from 


auxiliary controls for addition to present syste 
complete “Robot-Eye’”’ installations 


No. 7474: Concrete Drill—In connection with its “K 
krete Kore” drill, Tilden Tool Mfg. Co., 1995 N 
Oaks, Pasadena, Calif., is offering a chart for determi: 
the correct size concrete drill bit to use for any 
size of pipe, conduit, machine bolt, or concrete : 
It may be used as a wall chart or carried on jobs 


No. 7475: Cooling Tower Maintenance—A _ 16 
booklet containing hints on operating and maintai: 
water cooling towers has been prepared by C. H. Whe: 
Mfg. Co., Lehigh and Sedgley Aves., Philadelphia 
Information is given on putting the tower into sé 
inspection, lubrication, checking efficiency, and part 
or total shutdown. 


' No. 7476: Corrosion Resisting Alloys and Equipment 
General Catalog M of Duriron Co., Inc., Dayton 1, O! 
is a 12 page condensation of data contained in 54 sepa! 
bulletins of the company. Various “Duriron,” “Durime' 
“Durichlor,” and “Chlorimet” alloys are briefly descri! 
and data on composition, physical and mechanical p! 
erties, and corrosion resistance are given. Data ar 
given on numerous alloy products, including ejec' 
fans, heaters, heat exchangers, steam jets, tanks 
outlets, pumps, kettles, pipe and fittings, S bend « 
densers, nozzles, tower sections, and 16 different ty; 
of valves. 


No. 7477: Corrosion Service Piping—Bulletin 485 
Taylor Forge & Pipe Works, P.O. Box 485, Chicago % 
a comprehensive treatment on stainless steel and nic‘ 
alloy piping. Economics, standards, advantages of welt 


nie’ 


ing, extensive technical data, design tips, and com} 
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HIGH EFFICIENCY 
More Horsepower Per Dollar 
SHADED POLE MOTORS 





5” dia. Frame 


Type 330 


4-pole, 1/10 to 1/50 H.P., 
1550 r.p.m. Die Cast frame 
with sleeve or ball bearings. 
Drawn steel frame with 
self-aligning sleeve bearings 
only. Resilient base and 
thermal overload protection 


Type 
70 


6-pole, 4 to 1/15 HLP., 
maximum load speed 1050 
r.p.m. furnished with sin- 
gle-s » two or three- 
s tapped windings, for 
fan or blower operation. 
Steel backed babbitt bear- 
ings. Ball-bearings, resilient 
mounting, conduit box, 
and thermal overload pro- 
tection optional features. 


Send for Bulletin 4000. 


The Mettler “FAN-ATR’” Gas Burner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 












THROTTUNG 


COMBINATION MAGNET!C 
MECHANISM T 


& THROTTLING VALVE 


FAN MOTOR 
AV TOMATICAUWY 
COMBINED HERE 


Gas FUEL INTAKE 


AUTOMATIC ai® AIR DOOR FOR NATURA 
CONTROL METER DRAFT SERVICE 
= 4 — --—,} 
BURNER J 
On T POLS f/f 


METTLER 
GAS BURNER 





FLAME 
GUARD 





FAN HOUSING! : 
— —_— MANUAL 
IN TROL 
VALVE 


TRANSARIL 


REFLECTOR 
rPuorT 


ROO HOUSING / 


FOR YOUR PROTECTION AND SAFETY 
Picture reveals some of the essential and desirable POINTS of FAN-AIR 
MECHANICAL DRAFT GAS BURNERS. Not just a burner but a COMPLETE 
and FULLY AUTOMATIC GAS BURNER SYSTEM, factory tested and ready for 
application when received. Furnished complete as pictured with simple, de 





l. Write for com- 
pe “ 4 pendable automatic on and off or modulating controls. Burner and Controls 
plete data. 39R” dia. Frame WITH SPARK IGNITION and FLAME SAFEGUARDS are scientifically coordi 
nated to provide INSTANT FUEL SHUT-OFF on FLAME FAILURE—MEETING 


APPROVAL REQUIREMENTS. Why be satisfied with less—when all these 
tangible advantages are so readily available 


Worthy of sponsorship for Scotch Marine Boilers 
SIZES 5 to 400 HP PROMPT SHIPMENTS 


LEE B. METTLER CO. 


406 South Main Street Los Angeles 13, California 


RUSSELL ELECTRIC COMPANY 
Division of Raytheon Mfg. Co. 


4501 S. Western Blvd. Chicago 9, Illinois 


BROWN BAYCE-HEET 


The New Aluminum Fin Baseboard 


s1 PS 









~ 


BIGGEST STEAM TRAP NEW 
Ma 0 years / 





annually for steam trap users 
...in lower initial costand 
greater drainage efficiency. 


DUO-STEP LEVERAGE NOW AVAIL- 
ABLE IN THESE CLARK STEAM TRAPS 





@ Smart looking, protrudes only 1'/_". 
1080 B.T.U. per lineal foot with 215 
temperature. 

Fins have amazing heat area due to exclusive 
beading process which provides greater radia- 
tion surface and durability. 
5 ft. standard unit weighs only 12 Ibs. . . . re- 
quires only 3 simple wall brackets to install. 
Easily cut to any desired length. 
Closed top & open front prevent streaking wall. 
Removable front for easy cleaning. 

IMustrated Brochure 4H on Request 


11-0"", "80-0" SERIES &°°1800-0 
"1900-0" SERIES 


INCREASES TRAP DRAINAGE CAPACITY OVER 100% 


water 





STEAM TRAPS AND FLUID CONTROLS 
THE CLARK MANUFACTURING CO. «1830 E. 38th St.* CLEVELAND 14, OHIO 
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2617 McCasland Ave.,E. St. Louis, Ill. 








Pipe joints sealed with Key- 
Tite positively will not leak. It 


Waran enoe 


eee) -!PE JOINT 

is a perfect seal on all lines |Qefervyseir Ty 
carrying water, gas, low-pres- See 
sure steam, compressed air, 

etc. It contains no lead or lead substitutes and 
does not affect the taste or color of potable 
liquids. Key-Tite positively will not freeze in 
the joints... they may be easily opened. 





Try Key-Tite in your own plant at no cost. See 
the amazing results for yourself. 


SEND FOR LIBERAL FREE SAMPLE 
KEY COMPANY 





ld ne ee 


nett 


| 
j 
i 
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1) AOL ah RELA 









A full line of sizes now available 


to meet all industrial reauirements. 


Send for catalog. 


dimensional 
fittings and flanges are included in the 32 pay 
The American Standard for Stainless Steel Piyx 
B36.19-49 has recently been adopted by 
Standards Association. This bulletin was prepar 
the standard as its basis and it contains a discuss 
explanation of the importance of the standard 


7478: Duct Insulations—Design data for 
plication of 
contained in a new 12 page bulletin issued by O 
Corning Fiberglas Corp., Toledo 1, Ohio. 
materials are described and tabulateg,and a tw 
section provides a detailed description of field app! 


7479: Electronic 
Coral Designs, P.O. Box 248, Forest Hills, N. Y., u 


controls and gagi 





available for use in automatic 
They are said to provide means of using 
closure units as two position, three position, 
type controllers for liquid level, 
position, humidity, temperature, etc. 


issue of the company’s hous 
Instruments and Control 
variety of primary and secondary flow instrun 
and control valves for virtually all industries is des 
in a new 24 page illustrated bulletin released by Fis 
50 County Line Rd., 
are variable area, primary flow meters; « 


& Porter Co., 


y rate rect orders, 


controllers, and pneumatic transmitters. 
is a new and improved “Pneumatrol” 
trol mechanism and the company’s line of air ope 
diaphragm motor v 


No. 7481: Guiding and Anchoring Expansion Joints 
The Vol. 8, No. 2 issue of the house organ publish« 
MagniLastic Div., Cook Electric , 2700 N. South; 
, Chicago 14, explains the need for correct 
and anchoring of both packed and packless expan: 


Faulty practices and their results are 


No. 7482: Heat Absorbing Glass— 
’ glass filters daylight to exclude solar heat 

provides easier seeing is told in a new folder issued | 
Libbey-Owens-Ford Glass Co.., 


The glass is blue-green in color and is generally fr 


Nicholas Bldg., Toled 


No. 7483: Heaters, Tanks, Vent Valves, Other Products 
for the Chemical Industry—A new 
cently issued by Black, Sivalls & Bryson, 
ware, Kansas City 6, Mo., 
indirect heaters, 
, wood and steel tanks, 


20 page catalog 


describes gas dehydra 
chemical feeders 





valve-flame arrestor combinations. Charts give capaci! 


THE G4O MANUFACTURING COMPANY — 
New Haven. 8, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 
United States 


























ratings, and specifications. 


No. 7484: Heat Transfer Products—Catalog No. |! 
Young Radiator Co., 
illustrating and briefly describing its line of heat tra 
products. Equipment items include convectors, unit 





Racine, Wis., is a 20 page b 
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—But what PERFORMANCE 


@ The very smoliness of the Skidmore Vertical Type “CV” 
Condensate Pump and Receiver, mokes it ideal where space is 
limited. Yet, the Vertical Type “CV” Pump affords big PER- 
FORMANCE with a wide range of SELECTIVITY. Adapted for con- 
densote returns from all types steam hecting and process equip- 
ment 


E.D.R. Dischare 
Dept. H.P. 
- 
. PRrrBIes Iiimnc. 
; y y t @ Wj WY ‘hi 
ib — ee Be wa ae — _ Marah BW Y/ 


ST. JOSEPH, MICHIGAN 


VY 





GET specification no. 56 


for the full story of 


“FLOORLEVEL" 


BASEBOARD HOT WATER HEAT 





A Complete Package! 


TO HANDLE! 
FASY:2 INSTALL! 
TO STORE! 


Everything in one pockege— 
heating element, baseboord 
and fittings. Packaged in 5 
sizes—-200 to 333 sq. ft. of 
radiation. 


Send for Spec. No. 56 


Get A Line On Our 


Conversion Burners 


Boiler-Burner Units « Warm Air Conditioners 





Est. 1924 
GENERAL OIL BURNER CORPORATION 
00 Sinclair Lane Baltimore 13, Md. 
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lal Miracle 
SLAHEACE 


ANCHORS 


and. ADHESIVES 


CUT MAN-HOURS IN HALF 
with MIRACLE ADHESIVE 
The many users of MIRACLE 
surface anchors manufactured 
by DEVICES INC., 280 Madi- 
son Ave., New York 16, N. Y., 
are doing just that by the use 
of MIRACLE adhesive to bond 
their units to masonry and 
other rigid surfaces. 






















for information about MIRACLE ADHESIVES write 


MIRACLE ADHESIVES CORP. 


Dept. HPAC-10, 214 East 53rd St., New York 22, N. ¥ 


SPECIFY 
alliance motors 


MODEL B 


4-pole shaded pole 
motor. Approx. 1/30 h.p 
1550 r.p.m 


Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 

Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 

Low induced hum Flexible power range 
Low magnetic field Slower controlled speeds 
Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 

500 to 1550 rpm and from 1/100 h.p. up 

to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p. 


£3) 





MODEL A A 


Typical Fan Motor Uses 


Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 

Air Conditioners 


6-pole shaded p 
motor. Approx. 1/30 h.p 
500 to 105 rp 





< MODEL MS 


Unit Heaters Binet shaded pole 

Hair Dryers motor full lood he 
1. F cod 28 

Controls = 2 loc 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO 
Export Depertment: 401 Broadway, New York 13, N. Y., U. 5. A. 


ee eae See 


i tee A | 





NEw UNITBILT comBiINATION 


The furnace ironwork is factory-installed. Shipment 
consists of only three pieces. Assembly on location is 
merely a matter of connecting the drive unit (includ- 
ing hopper) to the boiler base—an hour’s job 

The unique boiler-stoker combination is built in ten sizes 
with steam radiation capacities of 2190 to 8500 sq. ft. Suit- 
able for schools, apartment buildings, garages, greenhouses, 
dairies, processing plants, etc. Stokers and boilers are 
strictly Brownell products— backed by the nearly century- 
oid Brownell reputation 

For complete information, ask for Bulletin SF-1. Do i 


+ 


now while you're thinking of it 


THE BROWNELL COMPANY 


408 N. FINDLAY ST. DAYTON 1, OHIO 









No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 

developed for war needs — now 
meets all requirements on installa 
tions of all sizes. Easily applied, 
dries quickly, requires no painting 
Write for Bulletin # 15. 


THE ARABOLMANUFACTURING CO. 

110 East 42nd St., New York 17, N. Y. 
1835 S. 54th Ave., Chicago 50, ill. 
1950 16th St., San Francisco 3, Cal. 















M I L T 0 N romans sacienes 
Specialist New & Used Sheet Metal Machinery 


SIZES 
1” to 6” 
Dia. Rolls 
16” to 10’ 

Long 











ROLLS 


Immediate Delicery 


MILTON EQUIPMENT CO. 


404-408 RACE ST PHILADELPHIA 6, PENNA 
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ers, radiators, air conditioning units, finned heat t 
coils, tube and bundle heat exchangers, jacket 
coolers, cooling and condensing units, and spex 


products. 


No. 7485: Industrial and General Purpose Re!.\, 
Catalog D-20A of Ward Leonard Electric Co., Ele 
Distributor Div., 53 W. Jackson Blvd., Chicago 
industrial and general purpose relays which are 
in stock for immediate shipment. In addition t 
trating and describing the various types, the booklet 
contact ratings, coil specifications, sizes, and list 


No. 7486: Metallizing Packing Areas—The Vol 
10 issue of the house organ published by Met 
Engineering Co., Inc., 38-14 30th St., Long Island (¢ 
N. Y., contains a number of case histories which d 
the advantages of metallizing packing areas. Rebu 
jobs mentioned include a shaft on a 5000 hp comp 
forging press rams, and pump sleeves 


No. 7487: Product Drying—Bulletin SGD 5 is the 
addition to the air dryer Datagram series of Brya 
dustrial Div., Affiliated Gas Equipment, Inc., 1020 | 
Rd., Cleveland 10. Dealing with the applicatior 
company’s silica gel air dryers for product drying 
been prepared to aid in the proper selection of equip 
The pamphlet is not a ready reference piece but n 
used for guidance in solving an actual problem 


No. 7488: Pumps, . Radiation, Unit Heaters, Heating 
Specialties—C. A. Dunham Co., 400 W. Madison St., C 
cago 6, has prepared a two color wall chart, 22 in. x 3 
showing its line of heating products. Charts are ava 


, 


to contractors for use on walls or for window dis 


No. 7489: Radiant Heating—A new handbook ha 
issued by the Copper & Brass Research Associatior 
Lexington Ave., New York 17. Prepared primaril 
heating engineers and architects under the direct 
J. M. van Nieukerken, engineering consultant, this | 
chure presents a simple method of designing low temp¢ 
ature radiant panel heating systems using copper t 
The method is intended for use in connection with bi 
ings of such size that “extremely refined” design is 1 
justified. 


No. 7490: Refrigeration Heat Exchanger, Low Temper- 
ature Defrost Unit—Economic advantages. ratings 
weights, and prices of its liquid-to-suction heat 
changers are given in a leaflet issued by Refrige 
Economics Co., Inc., Canton, Ohio. Another leaflet 
its line of low temperature automatic defrost units 
unit consists of two fans and two evaporators. O1 
defrosts while the other continues to refrigerate 
supply the hot gas reauired to defrost 


No. 7491: Research and Development Laboratories 
The expanded facilities of the Franklin Institute L 
tories for Research and Development, Benjamin F 
Parkway at 20th St., Philadelphia 3, are describ: 
illustrated in a recently published brochure. T! 
genization is devoted primarily to development 
associated fundamental research. 
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every day 


when you bend pipe 
with a 





Ber -an oll 


Work goes foster when you bend 
on the job — either original in- 
stollation, radiant heot or re- 
poir, Fewer joints to leak in the 
future, less friction, more satis- 
foction for your customers ond 
o bigger profit for you. Do as 
hundreds everywhere ore al- 
ready doing. Write for illus- 
trated data bulletin. Dept. 13 


Tal Bender, Inc. 


















INSTANT HEAT! 


FOR COLD MORNINGS, 
HARD-TO-HEAT PLACES 


CHROMALOX 

Electee 

UNIT 
HEATERS 






\ 






EASY TO INSTALL WHEREVER 
TEMPORARY OR PERMANENT COMFORT HEAT IS NEEDED 


VHROMALOX Unit Heaters quickly 
and economically give needed 
warmth wherever heat is required. 
Air is forced across CHROMALOX 
Finstrip elements by a quiet fan 
and directed into the desired areas 
by adjustable louvers. High velocity 
discharge assures adequate supply 
of heated air. Units are available 





with manual or automatic controls 
in 1.5 to 15 KW. capacities. 


WRITE FOR 

COMPLETE CATALOG 

It shows complete line of Chromalox 
Unit Heaters available for permanent 
or temporary installation. Send for your 
copy today. 














EDWIN L. WIEGAND CO., 7610 THOMAS BOULEVARD, PITTSBURGH 8, PA. 


ELECTRIC HEATING AT 17S BEST! 
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Vacuum Heating Pumps 


Capacities from 
2,500 through 
300,000 E.D.R. 


































DUPLEX 





MODEL 
















Whittington Vacuum Heating Pumps maintain 28° Hj, 
vacuum at shut-off conditions, using 70° water; thus cal 
handle water nearer the evaporation point. Operats 





offering greater capacity 





economical water-jet principle, 
at normal vaguum range with no loss of capacity during 
life of pump. Nationwide sales and engineering service 
Write for Bulletin HP-49. Whittington Pump & Engin 
eering Corp., 1124 Prospect St., Indianapolis 3, Indiana 


WHITTINGTON 
















THERM-O-TILE 


Reg U.S Pa. OF 



















BA. previously told you about eleven of 


eT... STEAM CONDUIT 


this year—1949. Here is Job No 
ros A ie 
tie 
\ 7) OO’ 


Housing 







12, shown at the left—the 


LESTER W. PATTERSON 
HOUSES, BRONX, N. Y 


Therm- For a more complete under- 
0-Tile is X standing of these large prej- 
Stronger mm. ts see our ad in the Jan 
More Effi wary 1949 issue of this 
cient. More Eco “ ah journal which pertains 
nomical because its to the LARGEST of 


Ultimate Cost is Low 
est. And besides, even its 
FIRST COST is Competitive 






Seld and installed hy 
Johns-Manville Can 
struction Units in all 


Principal Cities 


H. W. PORTER & CO.), Inc. 


822-H Frelinghuysen Ave. | Newark 5, N. J. 
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CEE ME EE EK LIF RIJORPICRAATI 2 eERF 














A NEW AIR METER 


FOR HIGH-ACCURACY AIR VELOCITY MEASUREMENTS 


Read directly from the palm of your 

hand, Hastings Air Meter registers 

ranges from 5 to 6,000 fpm.. . 

weighs only 24 ounces. Powered by 

110 volt or portable supply. Re 
Write for Bulletin H-9 Og 170, 


HASTINGS INSTRUMENT co 





ORIGINATORS OF 
AAAA ELECTRONIC AAAA 








CONTROLS FOR HEATING SYSTEMS 


MOTORIZED VALVES 


INDOOR-OUTDOOR TEMPERATURE CONTROLS 
Au-Temp-Co Corp., 521-5th Ave., N.Y.C. 











f comers BRASS FITTINGS 


STRAIGHTS — ELBOWS — TEES — ETC. 
FAST MOVING ITEMS—EASY TO STOCK—EASY TO SELL 





& ba i == AT THE (OMRELT PRUES 


MANUFACTURERS, JOBBERS, DISTRIBUTORS 
Write Today for completely illustrated No. “P” Catalog & Prices 











SS EAST EIGHTEENTH STREET 


COMPANY emcass 16, MLINOIS 





“BEND-EZY” 
FORCED AIR 
REGISTERS 
AND 
GRILLES 


Itiustrates how easy it is to set the bars with a 
‘*‘Bend-Ezy'’ too! 














GRAVITY BASEBOARD REGISTERS e FLOOR REGISTERS and 
COLD AIR FACES e MIRRO-GLO LINE Bathroom Medicine Cabinets 
@ PERFORATED METALS FOR EVERY INDUSTRIAL USE. PROMPT 
DELIVERIES—write for information and price lists. 


STAMPING & 


$ TA N DA R >) PERFORATING CO, 


3151 W. 49th PLACE aiid Telemm ital, [elp) 












No. 7492: Self Operated Regulator—Bulletin 3 
Powers Regulator Co., 2720 Greenview Ave., Chica; 
gives information on the No. 11 self powered regu 
used on water and oil heaters, crude oil treaters, t 
vats, kettles, dryers, etc. Tables for selecting the p 
size of regulator are included and applications ar 


scribed. 


No. 7493: Solenoid Valves—Construction featur: 
mensions, electrical data, and other pertinent inforn 
on solenoid valves of Skinner Electric Valve 
Skinner Chuck Co., Norwalk, Conn., are given in 
new bulletins. Stainless steel units, two-way nor 
closed, and three-way solenoid valves are cover 
Bulletins 491, 494, and 493 respectively. 


No. 7494: Suction and Water Hose Couplings—C, 
nation male hose nipples, brass and malleable su 
and water hose couplings, hose pipe, and adaptors 
described and illustrated in Bulletin No. 5 of Hose A 
sories Co., Lehigh Ave. and 17th St., Philadelph 


No. 7495: Testing Mechanical Draft Cooling Towers 
A series of auiz sheets, issued by Marley Co 
Kansas City 15, Kan., provides general informatio: 
cooling towers and highlights features of the comp: 
line. No. 8 in the series is devoted to testing mecha: 
draft towers and deals with such factors as instrun 
to be used, how and where should water and air temp: 
tures be taken, what conditions should prevail du 
the test, and how should the test be conducted 


Statement of Ownership and Management of 
HEATING, PIPING & AIR CONDITIONING 


for October 1, 1949 


The following is a statement of ownershiy nage: 
by the act of Congress of August 24, 191 s amended 
March 3, 1933 and July 2, 1946 (Title T'nit States ( Se 
f Heating, Piping & Air Conditioning, published monthly at Chicag 
for October 1, 1949 

1. The names and addresses of the publisher lit . wit 


nd business manager are 
Publisher, F. P. Keeney, Chicago, Illinois 

Editor, C. M. Burnam, Jr., Chicago, Illinois 
Managing Editor, C. M. Burnam, JIr., Chicago, Tlir 
Business Manager, Chas. E. Price, Chicago, Illinois 


2. The owner is: (If owned by a corporation. its name and addr 


be stated and also immediately thereunder the names ar 
stockholders owning or holding 1 percent or more of total amo 





nt 

















If not owned by a corporation, the names and addresses of th 
ywners must be giver If wned by a partnershi r other unir 
firm, its name and address, as well that i h indiv 
must be giver 
Keeney Publishing Company. 6 North Michigan Avenu { 
Tilinois Stockholders I P. Keeney, Chicago. Illinois \ T 
Fairfield, Conn.: Chas. E. Price, Chicago, Illinois: Robert T 
land Heights, Ohi 
The known bondholders " twagees nd ther s 
wning or h iding 1 percent or more f total amour f 
other securities are None 
Paragraphs nd include, in cases where the 
older ppears upon the books of the « mpany as trustee 
fiduciary relation, the name of the person or corporatior 
trustee is acting; also the statements in the two paragrar 
iffiant’s full knowledge and helief as to the circumstar 
under which stockholders and security holders wi 1 
the books of the company as trustees. hold stoch ind 
apacity other than that of a bona fide wher 
F. P. K I 
Sworn to and subscribed before me this 16tl y Se 
(; e F W 
(SEAL) [My commission expires February 
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